rer 


the teachin ot 


PHYSIOLOGY 


BIOCHEMISTRY 


PHARMACOLOGY 


The Journal of 
MEDICAL EDUCATION 


July1954 + Vol.29,No.7 
In Two Parts—Part 2 


Report of the 

First Teaching Institute 
Association of American Medical Colleges 

Atlantic City, October 19-23, 1953 


The Journal of MEDICAL EDUCATION is owned 

Association of American Medical Colleges, 185 N. 

Phone: STate 2-6070. Entered as second class matter January 
Post Office, Chicago, Il., under the Act of March 3, 1879. 


Copyright: July 1964, by the Association of American Medical 
Printed in U.S.A. 


thily by the 
1, ML; 
at the 
Colleges. 


the teaching ot 


PHYSIOLOGY 


BIOCHEMISTRY 


PHARMACOLOGY 


Report of the 
First Teaching Institute 

Association of American Medical Colleges 
Atlantic City, October 19-23, 1953 


EDITORIAL COMMITTEE 


4 
J Julius H. Comroe Jr., Chairman 
> George Packer Berry, Co-Chairman 
George H. Acheson 
Victor E. Hall 
Eugene M. Landis 
Abraham White 


4 “ 


Preface 


HE TEACHING INSTITUTE on Physiology, Biochemistry and Pharmacology 

was an unusual and exciting experience for the teachers who participated; 

it was they who made it such. Their enthusiasm, so manifest last October at 

Atlantic City, augurs well for the future Teaching Institutes in the series being 

sponsored by the Association of American Medical Colleges to provide at the 

national level an opportunity for teachers to tackle jointly their problems in 
medical education. 

In a real sense the Teaching Institute was an experiment from which new 
and, I am convinced, important insights were gained into what is certainly one 
of the major difficulties besetting medicine today: the inundation of our teach- 
ing programs by a tidal wave of facts that has submerged the medical student 
and has frequently obscured for him the principles of medical science. The 
great difficulty of getting the mass of relevant material into workable shape for 
the student, so that he can use it more effectively in understanding medical 
situations, was clearly recognized by the 136 participants—mostly teachers 
of physiology, biochemistry and pharmacology—who, very conscious of their 
students’ plight, worked from breakfast until midnight, sincerely and humbly, 
in their search for better ways to accomplish their tasks. Naturally, none 
minimized the vital importance of facts. New facts will be discovered at an ever 
faster rate as science expands, and the continued progress of medicine will 
rest on this steady accumulation. The central issue concerns how best to present 
the vital facts and the numberless hypotheses drawn from them, to the end that 
each future physician can have an optimal chance for a professional education 
with its emphasis on the solving of problems and not just a chance for a voca- 
tional training focused on acquiring current techniques and learning facts by 
rote. Such physicians, even more than those graduated in past years, will have 
had their native curiosity stimulated, they will have been inspired to appre- 
ciate the principles of science, and they will have developed the habits of 
self-education necessary to carry them through a lifetime of useful service to 
their fellow men. At the Institute this was the goal, utopian to be sure, to which 
the participants addressed their efforts unremittingly. 

The Teaching Institute was a “national faculty meeting” of the best kind, 
drawing its spirit from the candid and vigorous interchange of ideas among 
the 136 participants. With neither universal agreement nor disagreement, they 
steadfastly pursued their explorations, avoiding the easy pitfall of drawing up 
a set blueprint for medical education. Had the discussions at Atlantic City led 
to agreement on a curriculum for the three medical sciences, this would be 
far less impressive, far less important, than what actually happened. 

What did happen? Teachers spread their problems ‘on the table, subjected 
them to critical examination, explored the implications of existing programs 
and suggested revisions, looked into possible corrections for admitted 
inequities, and appraised the prospects for achieving more favorable ap- 
proaches to objectives agreed upon. These teachers took home with them to 
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their own medical schools a wealth of concepts that they had forged jointly, 
concepts that have since become the subject of animated discussion at faculty 
gatherings from coast to coast. The same diversified patterns of discussion that 
characterized those prevailing at the Teaching Institute are being duplicated 
locally. The Institute’s participants are handling in many different ways their 
responsibilities for reporting to their associates. Some have prepared mimeo- 
graphed or printed reports. Others have relied on the spoken word, meeting 
with departmental colleagues, with groups representing the three disciplines, 
with curriculum committees and executive committees, with entire faculties. 

From these discussions at home there have already developed at some schools 
revisions of departmental teaching activities. At other schools new committees 
have been established to make long-range studies of teaching opportunities. 
How much healthier are such results as these than would have been the draw- 
ing up of standardized blueprints! 

What were the principal achievements of the Teaching Institute? I sum- 
marize them as I see them: 


1. In refocusing on the teaching of medicine at mid-century, 
the aim at the Institute was on the teaching of students rather 
than on the teaching of subjects. This accent makes for the best 
teaching, just as the doctors who treat patients, rather than dis- 
eases, practice the best medicine. At the Institute this emphasis 
required tempering an understandable defense of one’s own dis- 
cipline and of one’s own cherished procedures. Such an attitude, 
I believe, in no way militates against the teaching of any discipline. 
Rather, it points up the interrelationship of all the medical dis- 
ciplines as they play upon the student. 


2. It was widely appreciated that a selective, rather than an 
encyclopedic, presentation of factual material to medical students 
helps them to gain a deeper insight into the nature of medicine. 
Here a degree of agreement approaching unanimity augurs well 
for the future. That there were many areas of disagreement among 
the teachers on the mechanisms for achieving this objective is 
healthy and not a bit surprising either, because they were a group 
of accomplished teachers. Diversity of opinion of this kind should 
always exist—it is the very nature of scientific inquiry and of 
scientific teaching. 

3. It was widely recognized and repeatedly insisted upon by 
the most experienced teachers that experiments in medical educa- 
tion, like experiments in medical science, take many turns and lead 
to unexpected results. No single antibiotic can be used to combat 
all infections; no standardized schedule for administering insulin 
helps all diabetics; no single curriculum can serve equally well in 
different school environments. No curriculum can provide a final 
solution. 

4. The Teaching Institute brought together teachers eager to 
discuss questions about teaching that had been tormenting them 
for years. For many of the participants it was a pleasant discovery, 
albeit not altogether a surprising one, that most of their colleagues 
had been similarly worried. It is so easy to criticize the way the 
other fellow is doing something; it is much more difficult to offer 
constructive alternatives. The participants had the kind of oppor- 
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tunity at the Institute for which many of them had been longing 
for years, the chance to hear not only what other teachers think 
about their own problems and to learn how they are attempting to 
solve them, but also to demonstrate how very complex indeed 
these problems can be. Solutions will not emerge from armchair 
philosophizing. The 136 participants, who became active teammates 
at the Institute, are certain to come up with new and more effective 
ways to organize their teaching. Some have already done so. 

5. Last, and most important of all, the Institute brought home 
to the participants the conviction that the good teacher is accorded 
high esteem by his medical school. This belief is implicit in the 
very genesis of the Institute. To my way of thinking the strengthen- 
ing of this concept emerges as our greatest achievement at Atlantic 
City. No factor contributed more to the fine spirit of candid inter- 
change and whole-hearted cooperation than the realization by 
participants that teaching is considered today the primary function 
of medical school staff members, who all too often through force of 
circumstance have been obliged to subordinate their teaching to 
research activities. 


These are imposing achievements. They contribute to the elevation of the 
prestige of teaching. They solidify our examination of what seems to be a 
difficult educational paradox: the conflict between the need to present to the 
student a truly formidable number of facts and hypotheses and the need 
that this material be presented in such a way that it will illuminate for him, 
and not obscure, the principles of medical science. These achievements will 
continue to stimulate the kind of experimentation in teaching around which can 
be designed better educational programs for our medical students. 


In a word, the Teaching Institute demonstrated in a concrete way how the 
Association of American Medical Colleges is achieving its primary objective, 
which is, to quote from its Constitution, the “advancement of medical 
education.” 


GeorGE PACKER Berry, Chairman 
Committee on Teaching Institutes and Special Studies 
Association of American Medical Colleges 


| 
| 
Boston, Massachusetts 
May 1, 1954 
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Chapter | 
Pre-Institute Organization and Planning 


HE CONSTITUTION OF THE Association of American Medical Colleges states 

that the chief aim of the Association is the “advancement of medical edu- 
cation.” Two years ago, under the inspiring leadership of Dr. George Packer 
Berry, dean of Harvard Medical School and past president of the Association 
of American Medical Colleges, the Association formulated a long-range plan 
for the advancement of medical education by a series of Teaching Institutes. 
There had been two conferences on psychiatry and medical education in 1951 
and 1952, and another on the teaching of preventive medicine in 1952, and the 
Association of American Medical Colleges had shared in their planning. The 
new plan was not for an occasional conference in interesting and important 
areas, but rather for a systematic, orderly examination of the whole structure 
of medical education by a series of Teaching Institutes. The tentative plan for 
these Institutes is as follows: 

1953—Physiology, Biochemistry and Pharmacology. 

1954—Pathology, Microbiology, Immunology and Genetics. 

1955—Anatomy, Histology, Embryology and Anthropology. 

1956—Medical Ecology. 

1957—Clinical Teaching, including the Internship. 

1958—Specialty Training and the Continuing Education of the Physician. 

The Institutes were not designed to reach a single recommendation or con- 
demnation or to approve or disapprove any single pattern of medical education. 
They were not designed for resolution, votes, blueprints or formulas. They 
were designed solely to bring teachers together for a week, to discuss teaching 
problems, to exchange ideas, to strengthen or to renew their enthusiasm for 
teaching and to reaffirm the dignity and importance of the teacher. To quote 
Dr. Berry, it was designed to be “the best type of faculty meeting on a national 
scale.” 

These were the announced aims of the Institutes. Nevertheless, it soon be- 
came obvious that some teachers had fears, misgivings and apprehension re- 
garding the Institute plan. There were fears expressed regarding regimenta- 
tion, the imposition of a uniform plan of teaching and the loss of academic 
freedom. Some teachers asked, “Are these Institutes really necessary? Is there 
any defect in our present system that requires a national Institute to detect 
and correct it?” A specific answer is that in the last half century medical edu- 
cation has become longer and longer and more and more complex. It has 
splintered into smaller and smaller specialties. Year by year, the medical 
student is confronted with more and more trees but is given a chance to see 
less and less of the forest. The enormous and rapidly growing mass of scientific 
fact is engulfing his opportunity for education. This is largely because the 
medical curriculum has grown by accretion far more than by design.* If re- 


*Berry, G. P.: “Medical Education in Transition,” Journ. Med. Edu. 28: 17-42, 1953. 
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designing is desirable, this can be achieved best by careful reconsideration 
of the aims of undergraduate medical education—whom are we training and 
for what purpose—and this certainly is a function of teachers, meeting together 
to discuss medical education. 

But the question, “Are these Institutes really necessary?”, does not require 
an answer in terms of specific needs or problems. A better answer might be 
in the form of a series of questions: “Does the American Physiological Society 
serve a useful purpose?” “Do the American Society of Biochemists and the 
American Society for Pharmacology and Experimental Therapeutics serve use- 
ful purposes?” Few if any question the desirability of the spring and fall 
meetings of these societies, because they afford an opportunity for medical 
scientists to report on their investigative work and to receive new ideas and 
inspiration for research. Certainly medical school faculties exist just as much 
for the purpose of teaching future medical practitioners, investigators and 
teachers as for the search for new knowledge. But only occasionally is a sec- 
tion or symposium on teaching included in the programs of the Federation of 
American Societies for Experimental Biology. It seems highly desirable, there- 
fore, to hold teaching institutes devoted to full-time, uninterrupted considera- 
tion of teaching problems. In addition, it is hoped that the Teaching Institutes 
might help the faculties derive as much local and national prestige from their 
teaching activities as from their research activities. Complete justification for 
the plan was found in the enthusiasm of the delegates at the end of the first 
Institute. 


Organization of the Institute 


The six Teaching Institutes were outlined by an AAMC Planning Com- 
mittee which in turn appointed the Policy Committee for the first Teaching 
Institute (Appendix V). This latter committee included one representative of 
each of the following: the American Physiological Society, American Society 
of Biological Chemists and the American Society for Pharmacology and Ex- 
perimental Therapeutics. The Survey of the Physiological Sciences, under 
the sponsorship of the American Physiological Society, also had a representa- 
tive on the Policy Committee, and there was collaboration between the two 
groups. 

In view of the misunderstandings occasionally existing between medical 
faculties and medical administrators, it is important to emphasize that the 
planning and policy committees made only one rule and it was that this be a 
teachers’ institute and not a medical administrators’ institute—that the way 
to solve educational problems is by faculty discussion and planning and not 
by edict. 

The Policy Committee for the first Teaching Institute then appointed a 
chairman and co-chairman for the Institute (Julius H. Comroe Jr. and George 
Packer Berry) and chairmen for the four subcommittees (George H. Acheson, 
Victor E. Hall, Eugene M. Landis and Abraham White). These six constituted 
the Steering Committee directly responsible for the planning of the Institute. 
The policy and steering committees then selected the members to work on the 
subcommittees. The entire group of committee members—all physiologists, 
biochemists and pharmacologists—nominated the participants to attend the 
Institute. The reason for presenting these details of operation is to emphasize 
that although the deans, through their organization, the AAMC, had the 
initial idea, raised the funds to finance the Institute and contributed their 


- wisdom in conference planning gained in three previous conferences, the pre- 
Institute planning and the Institute itself were completely a faculty enter- 
prise. As it was aptly put: “The deans hired the hall for the faculties to put 
on a show.” 


Financing of the Institute 


The first Institute was financed largely by a generous training grant from 
the National Heart Institute, National Institutes of Health, United States Pub- 
lic Health Service. Additional financial support came from the medical schools 
themselves, many of which paid some or all of the expenses of their partici- 
pants at the Institute. Finally, the Association of American Medical Colleges 
contributed in many ways, one of the most important being the time and 
advice of its committees and officers and particularly of its director of studies, 
John M. Stalnaker. 


Selection of Participants 


There was considerable discussion about the number of participants and 
the means of selecting them. It was recognized that there would be many ad- 
vantages in permitting all interested teachers to attend, just as all interested 
scientists may attend the federation meetings. On the other hand, the com- 
mittees recognized that the success of the Institute depended upon free and 
open discussion, and the experience of all previous conference groups pointed 
to the necessity of small groups and hence limited attendance. Rather reluc- 
tantly, therefore, the committees decided to limit the attendance to 136 and 
to require that all participants work; i.e., no passive observers were to be 
allowed. The wisdom of this decision was affirmed by the participants at the 
end of the Institute, practically all of whom favored a small working group of 
10 and found a group of 20 too large for effective communication. 

However, two measures were taken to permit the indirect participation of all 
faculty members. One of these was a questionnaire (see Appendix I) which 
was distributed to all faculty members; the other was the decision that there 
be one participant from each medical school in the U.S.A., Canada, Puerto 
Rico and the Philippines who, by pre-Institute discussions in his own school, 
should represent his colleagues’ points of view as well as his own. 

The criteria for selection of participants were: 

1. They must be interested in teaching medical students. 

2. They must be articulate and willing to express their views. 

3. They must represent different points of view. 

4. They must represent different age groups. 

5. They must be influential and respected within their own medical schools 
so that they might collect data effectively and so that their final report to their 
respective faculties would command attention. 

6. There must be an equal representation of physiologists, biochemists and 
pharmacologists. 

Since 96 medical schools fell within the scope of the Institute, the task was 
to select 32 physiologists, 32 biochemists and 32 pharmacologists, each of whom 
would represent the faculties of physiology, biochemistry and pharmacology 
in his own school. This the committee did by vote. The restriction on the total 
number of participants and the limitation to one participant from each school 
naturally excluded many teachers who could have made important contribu- 


tions to the discussions at the Institute. It resulted in the selection of 91 
professors and five associate professors, and in the nonrepresentation of any 
faculty members of assistant professorial ranks or lower at the Institute. 
However, the professorial group was probably the only group that could meet 
criterion five and the group did contain many men in the 30’s and 40’s. 

Some committee members urged that professors with little or no interest 
in teaching be invited as participants-at-large in order to expose them to 
the stimulating effect of a large group of enthusiastic teachers; others urged 
that some medical students be invited as participants-at-large. Neither of these 
suggestions was considered possible because of the overall limitation placed 
upon the total number of participants. However, 11 representatives of medicine 
and surgery were chosen as participants-at-large to represent the viewpoints 
of the clinical sciences, and five deans were invited to represent the problems 
of medical administration. 


The Pre-Institute Questionnaire 


A. To Physiologists, Biochemists and Pharmacologists 

In the first discussions of the committees it was recognized that a group of 
scientists coming to the Institute would demand facts and that the Institute 
might well fail without them. The committees decided therefore to collect 
information, both facts and opinions, before the Institute: (a) to help in the 
planning of agenda, (b) to bring the ideas of every lecturer, instructor, asso- 
ciate, assistant professor, associate professor, professor and department chair- 
man into the conference even though he was not a participant, (c) to encourage 
every member of each faculty to think actively about teaching problems and 
(d) to assist the participant to discuss his colleagues’ problems as well as 
his own. 

It was the original intent of the committees that there should be no ques- 
tionnaire but that each participant should, by individual or group conferences 
with his colleagues, learn the views of his faculties on all important matters. 
However, the thirty committee members requested information on so many 
matters that the participant would have had an overwhelming task in col- 
lecting it. Therefore, three questionnaires were devised (see Preface, Ap- 
pendix I) not only to obtain facts which could be tabulated for use at the 
Institute but also to obtain more complete comments and suggestions on 
important matters pertaining to teaching.* The committee members were not 
professionals in devising questionnaires and time was too short to analyze the 
reactions of diverse groups to the questions before submission to the faculty 
members. Therefore, the committees expected and got some vigorous reactions 
to the questionnaire. The answers to Question 8, “Do you believe that instruc- 
tion in the art of teaching can improve an individual’s teaching ability if he 
is not a born teacher?” were often violent. The reply on the very first ques- 
tionnaire returned was explosive and depressing; it was, “This is an asinine 
question; the answer obviously is NEVER.” The reply to the same question 
on the second questionnaire returned was equally explosive but somehow 
comforting at the same time; it said, “This is an utterly stupid question; the 
answer is ALWAYS.” Early in the questionnaire analysis, it became apparent 
that there need be no fear that anyone might impose a new or uniform phi- 
losophy of teaching upon this group! They proved to be rugged individualists 
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and supported that old definition that “a professor is a man who thinks other- 
wise.” However, practically everyone answered the questionnaire and an- 
swered it thoughtfully and sincerely. This was an expression of interest in 
teaching that heartened the committees considerably. 


All the answers that lend themselves to tabulation are included in tables 
of data in Appendix I. Sometimes a question required simply a “yes” or “no” 
answer; sometimes the faculty members were asked to rate a group of sug- 
gestions on a scale of 0 to 3 (0 being of no value and 3 being of great value). 


None of the tables of data has been subjected to analysis for statistical 
significance among groups for two reasons: (1) variability in the interpretation 
of some questions makes detailed statistical analysis unwise, (2) the data are 
presented for information and discussion (just as they were presented to the 
participants) without any desire to sanctify them. 


At the Institute, some participants criticized questions as “loaded” or subject 
to different interpretations. Some refused to believe certain replies on the 
grounds (a) that the faculty member really didn’t mean “yes’’ or “no” but 
felt compelled to say so because of the nature of the question, (b) that the 
answers were “spur of the moment” answers and would have been changed 
after reflection or exposure to several points of view such as developed in dis- 
cussion groups at the Institute, or (c) that the participant just couldn't believe 
that faculty members would give such answers! Several specific examples are: 
approximately 72 per cent of the faculty answered yes and 28 per cent no on the 
question: “Would you enroll in a course of instruction in teaching techniques 
(with emphasis upon teaching the basic medical sciences to medical students), 
if given by acknowledged experts?” (see Table 47, Appendix I). When analyzed 
according to rank, the per cent of yes answers were: chairmen of departments, 
55 per cent; professors, 59 per cent; associate professors, 75 per cent; assistant 
professors, 81 per cent; instructors, 86 per cent. One participant questioned 
these data largely on point (c) above. At this point, the section chairman 
called for a revote on the question and the original questionnaire vote was re- 
affirmed; indeed the yes vote was made even more impressive by the enthu- 
siasm expressed at that point for such courses. 


Another question: “Would you like to have for student use, a loose-leaf 
laboratory manual to be compiled from outstanding experiments now being 
used in all the medical schools in the country?” (Table 61, Appendix I), was 
given an overwhelming yes vote in the questionnaire returns but was offered 
scant attention at the Institute as an impractical idea because the physical 
facilities differ too greatly in each school to permit interchange of experiments. 
This must have represented an actual change of attitude between the time 
of answering the questionnaire and the Institute, because only 37 chairmen 
of departments in the whole country voted no pre-Institute, and this repre- 
sents a definite minority of chairmen who served as participants at the Institute. 


In defense of the questionnaire answers, it might be said that these represent 
answers of individuals thinking as individuals, whereas impressions gained 
from conferences may occasionally represent the attitude of the most articulate 
members of a group. At any rate, the committees urge the reader to study 
the tabular material, always making allowances for inadequacies in the ques- 
tionnaire technique.* 


comments form available to with 
(in. coded ) are any group a 


B. The Questionnaire to Clinical Groups 

One of the ways to evaluate teaching is to talk to the end product—the 
former medical student now engaged in practice, teaching or research. 

The opinions of many clinical groups were obtained, again by the question- 
naire technique, in order to determine how much the teaching of physiology, 
biochemistry and pharmacology contributed to their practice of medicine 
and how much teaching could be improved so that it would be more useful. 
Their answers are included in Appendix I and are well worth studying by 
those who respect the opinions of their former students. 

Some participants to the Institute stated that criticism (one would suppose 
praise as well) offered by men now in practice cannot apply to present courses 
given to first- and second-year students since important changes occur in these 
courses yearly. Even the comments of the present group of interns (1953 class 
in medical schools) cannot apply since these physicians had their course work 
two to three years ago. Furthermore, since the physicians polled have come 
from many medical schools, their general comments cannot be applied to any 
one school. However, the teachers can derive from clinicians’ opinions some 
overall idea of the general value of their teaching over the past decade or two. 
If teachers are amused at the data in Table 4A in which each clinical group 
rates itself as “best fitted in general to judge how much and what physiology, 
biochemistry and pharmacology should be taught in undergraduate medical 
schools,” they may not be equally amused that the overall vote of almost 1,000 
clinicians places clinical teachers, members of the American College of Physi- 
cians or Surgeons, interns and residents and specialists in practice as better 
judges of content than the teachers in these three subjects. Indeed, teachers 
in physiology, biochemistry and pharmacology outrank only deans and med- 
ical students. This should not be interpreted to mean that clinicians believe 
themselves the most capable individuals to teach physiology, biochemistry and 
pharmacology, but rather that they believe that the teaching of these three 
subjects for future practitioners of medicine might be improved if clinical 
groups were consulted more regarding content. 


C. The Questionnaire to Senior Students 

It has already been noted that some participants thought that some medical 
students should have been selected to bring the student point of view to the 
Institute. There were places for 11 clinician-participants and all those selected 
were both clinicians and investigators. As it turned out, they held views almost 
identical with those of the basic medical science teachers and were a comfort 
to the physiologists, biochemists and pharmacologists; a second group of 11 
clinicians, none of whom was a clinical investigator, might have been less 
comforting. The problem of the clinician-participant is mentioned only to 
emphasize difficulties that would have been encountered in trying to select 
a small, but wholly representative group of medical students. The solution 
again seemed to be in the questionnaire technique, though here a less formal 
one was used. 

Data and comments from the replies of the senior students are included in 
Appendix I. The usefulness of a student opinion was questioned by some 
participants. Table 4A indicates that physiologists, biochemists and pharma- 
cologists value the opinions of senior students more than the opinions of three 
groups of practicing physicians and more than those of their deans on the 
matter of course content. Table 3 indicates that in about 40 per cent of American 
medical schools, the medical students do report to the dean or faculty each 
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year on the effectiveness of the teaching. It was pointed out at the Institute 
that each medical class contains students with an 1.Q. well above the average 
faculty 1.Q. and these students should be competent to judge how well they 
are being taught. It is true that, never having practiced medicine, the senior 
students cannot judge whether the basic medical science courses have given 
them the proper background for good medical practice, but the same may be 
said of many of the teachers in the basic medical sciences. 


Other Sources of Pre-Institute Information 


The deans of each medical school supplied information on actual salaries 
(and what they considered might be fair salaries), budgets and other matters 
pertaining to medical administration. Each delegate submitted a report on 
teaching activities at his school, a bulletin of his school, lecture schedules, 
laboratory manuals and examinations used by each department, and much 
information included in the tables of data was derived from these. 


Chapter 2 
The Institute 


HE FEARS and apprehension expressed in answers to the questionnaire 

were expressed again as the participants assembled in Atlantic City on 
October 19, 1953, for the Institute. Was it wise or necessary to spend so 
much money for a Teaching Institute? Why was the money forthcoming? 
Was this the opening gun in a campaign to force a new plan of education 
upon the medical schools? 

The introduction to the Institute was brief because practically all of the 
time was to be allotted to free discussion with the participants conferring 
as small groups around a table. The chairman and co-chairman reiterated 
that there would be no recommendations or votes. Indeed, there would be 
no mimeographed notes or summaries because it would be impossible for 
any committee to recapture in a few typed sheets the flavor and shades of 
opinions expressed in informal discussions by 10 or 20 men over a six-hour 
period. It was pointed out that the experience of past conferences had been 
that such summaries, prepared hurriedly by tired participants between 
7 P.M. and 3 A.M., became the subject of much controversy the next day, 
often because of slight changes in phraseology, and that much valuable time 
and effort, which could have been spent on fruitful discussion of new topics, 
were wasted. Furthermore, it was pointed out that in practice* participants 
differ very little from medical students in that they have great faith in the 
printed word and would regard any mimeographed material as the official 
summary of the Institute and perhaps eventually as the Institute itself. The 
latter would tend to discourage further discussions at a local level in every 
faculty throughout the country and so defeat a major purpose of the Institute. 
A brief oral report of what was discussed during the previous day in six to 12 
conference groups was given each morning for purposes of general orienta- 
tion, but it was hoped that the real value of the Institute was what went on 
in the minds of men and not what was hastily prepared as summary material, 
either oral or mimeographed. Again, by analogy to scientific meetings, the 
most valuable aspects are often the discussions in meeting rooms or hallways 
and not the printed abstracts. 

The chairmen announced further that there would be no word-by-word 
recording of the discussions, (1) because it would be a formidable task to 
transcribe five full days of discussion with six to 12 discussion groups 
meeting at once, and (2) because recording often dampens the spontaneity 
of the discussions. However, each discussion group would, in addition to a 
chairman or discussion leader, also have a recorder (one of the participants 
in that group) and a secretary to act as his assistant. The latter two would 
record (a) the general problems discussed, (b) points on which there was 
general agreement or disagreement, (c) problems for which there was no 


apparent solution but which deserved further discussion at the Institute, ana 
(d) interesting new plans or concepts which might profitably be brought 
to the attention of all teachers in this report. 


General Plan for Discussion Groups 


With full awareness of multiple points of overlap, the committees decided 
that an arbitrary division of the whole subject into four discrete compart- 
ments was necessary in order to plan for the discussions of the Institute. 
These were: 

1, Content: What and how much should be taught medical students; what 
are the aims of medical education? 

2. Interrelationships: What should be the teaching relations (a) of any 
one of the three departments of physiology, biochemistry and pharmacology 
to the other two? (b) between these three departments and all other depart- 
ments in the medical school, including the clinical departments? and (c) 
between these departments and all the other schools in the university (para- 
or auxiliary medical schools and more particularly the basic science* depart- 
ments)? 

3. The Teacher: How can one attract more or better teachers into the basic 
medical sciences? What are the best ways of training these? How can they be 
rewarded commensurately with their value to medicine? 

4. Teaching and Learning Techniques: What are the advantages and dis- 
advantages of lectures, conferences, laboratory work (classic and the project 
type), examinations and grades, new systems of medical education? How 
can one do controlled studies in medical education? What is the proper student- 
teacher relationship? 

On the first day the participants met in groups of 10 to 12. The physiologists 
met together in four groups of 10 to 12; the biochemists similarly came together 
with other biochemists and the pharmacologists conferred with fellow phar- 
macologists. To each of these 12 groups was assigned a clinician and a dean 
(who in most cases was also a physiologist, biochemist or pharmacologist). 
Each individual was assigned to a group, as a working member; none was 
permitted to be a “floater.” 

An agenda, previously prepared by the subcommittee on “content” and 
covering matters in which each participant was expert since these were in his 
own field, was distributed, and formed the basis for the day’s discussion (see 
Appendix IV). 

On the second day, the participants were reformed into six groups to discuss 
“interrelationships.” It was now necessary that each group contain physiolo- 
gists and biochemists and pharmacologists, in addition to several clinicians 
and deans. This, of course, required larger groups (approximately 20 to 22 
per section).** These same groups met together on the third and fourth days to 
discuss “the teacher” and “teaching and learning techniques.” The advantages 
and disadvantages of reshuffling the membership on the third and fourth days 
were considered carefully. The obvious advantage of putting each participant 
in contact with a larger number of his fellows seemed to be overbalanced by 
the disadvantages of (a) the new groups going over much of the same ground 
biology and other sclences generally regarded, asp 


sciences 
that are generall rst medical school. 
**In the format A. - these groups, attempts were made to secure good distribution of participants 
sae bests, (b) ona school represented. 
participant was assi to 


17 


each day, and (b) the time required for the new groups to “open up” witn 
new participants each day so that they are individually and collectively pre- 
pared for the most productive and practical kind of exchange of ideas. 

Again agenda, prepared by the committees on “interrelationship,” “teacher,” 
and “teaching and learning techniques,” were used as the basis for discussion 
on these three days. There was no insistence that all agenda be planned along 
the same lines. That of the first day considered specific matters often unrelated 
to information in the tables of data prepared from the questionnaires, while 
that of the second day was built largely about the tables of data. Some commit- 
tees attempted to adhere closely to the planned agenda by using a time schedule; 
others encouraged the introduction of new problems even at the expense of the 
prepared agenda. 

On Thursday each participant was asked to indicate a topic that he would 
like to discuss or hear discussed further. These topics fell into 10 main headings 
and the participants met in 10 sections on Friday morning for more detailed 
discussions of these matters. These self-selected topics were: 


7. New, experimental programs in 
medical education 


8. Teaching and learning techniques 


10. Universitywide interrelationships 

As mentioned previously, overlap was inevitable. For example, “project 
teaching” was discussed on four different days. On the first day, projects were 
discussed as projects in biochemistry, in physiology or in pharmacology; on the 
second day, they were discussed as a device to cut across departmental barriers; 
on the fourth day as a learning technique, and at the special session on the 
fifth day there was a detailed and more practical discussion of specific projects. 

Finally, there was a closing, summarizing session on Friday afternoon and 
the Institute was officially ended. Many of the participants came to the Insti- 
tute unenthusiastic about the prospect of spending a five-day period discussing 
teaching; all but one went home enthusiastic about their week’s experience. 
Many came with fears that the Institute would pass resolutions and force ex- 
perimental programs in medical education upon the various faculties. No 
resolutions were planned; no resolution was passed. No part of the planned 
program was devoted to consideration of any single experimental program in 
medical education, The committees recognized that there are many experiments 
going on in medical education throughout the country, some large and some 
small (Appendix III), and that sometimes small ones are of more general 
interest than the more radical ones which require unusual financial support. 
Toward the end of the week, however, the committees had to resist pressure 
from the participants, many of whom now wished to introduce resolutions or 
to create time for a plenary session devoted to reports on the new Western 
Reserve, Harvard or Kansas programs in teaching! 

The next four chapters contain an account of the discussions of each day of 
the Institute. It must be pointed out that these chapters often emphasize what 
was said at the Institute rather than what was learned in the pre-Institute 
survey. Since some participants spoke freely (and occasionally too long) and 
others failed to meet one of the criteria for selection (being articulate), the 
discussions were occasionally dominated by the “speech-makers.” Further, 
since each group contained men highly respected nationally because of their 
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wisdom, experience, clear vision and incisive phraseology, these men on occa- 
sion, though unconsciously, appeared to mold the final opinion of the group. 
It is important, therefore, to read Chapters 3 to 6 and to study the tables of 
data at the same time; only in this way can a fairly complete account be 
obtained of the opinions of the participants there and of a much larger number 
of faculty members who were represented, though indirectly, at the Institute. 


Chapter 3 


Content and Aims of Physiology, 
Biochemistry and Pharmacology Courses 


HE MAIN FRUIT of the first day’s work was the expression of aims and atti- 

tudes of the participants, meeting in separate groups as physiologists, bio- 
chemists and pharmacologists. A surprisingly consistent pattern arose from 
their deliberations on the first day, and echoes of the same attitudes recurred 
on all the subseauent days of the Institute. How these aims coincide with the 
actual practice of teaching is a question not to be answered here. Yet it 
is of considerable interest to learn what the teachers of these three dis- 
ciplines want to do with their students. Although there is much that is con- 
sistent among the three disciplines, they also exhibited differences in their at- 
titudes. The following material is arranged in such a way as to emphasize first 
the common pattern and then the differences. 


A. Aims Common to the Three Courses 
1. Recruiting of teachers and scientists 


Students tend to imitate good teachers and at least temporarily to model their 
lives after them. It is not surprising, then, that our participants are among 
those who are accused of trying to make of the medical students physiologists, 
pharmacologists or biochemists. The accusation appears also in another form: 
they treat medical students as though they were graduate students. Unfortu- 
nately the fact that the student-teacher ratio is seldom as favorable as 10/1 
makes it impossible to handle medical students in the same personal way as 
that in which “graduate students” are handled under the apprentice system. 
Much of the Institute’s discussion concerned ways and means by which teach- 
ing in preclinical courses with from 32 to 200 students can be made more 
personal and better adapted to the needs and motivation of the individual 
students. The implication is, however, that these preclinical teachers teach as 
though the medical students were aiming primarily toward a life of research 
and teaching, rather than toward a life of practicing medicine. 

To what extent these accusations are true in practice was not given much 
attention on the first day of the Institute. Perhaps these participants are not 
the best experts to judge this (see Appendix I, Table 4).** At any rate, they 
were asked to formulate what they ought to be doing, not what they are doing, 
and to discuss specifically the first- or second-year course for medical students. 
The formulation that the participants produced is something like the following: 
our courses should be regarded as introductory courses in medical sciences in- 
tended primarily for medical students. They should be, and usually are, in 
part designed to entice a few medical students into teaching and research; we 
hope the best of the class may join our ranks—the best in teaching potential 


tables of data are in Appendix 1, Pages 103 10 163,“ BY the authors. 


and the best in research potential. We think highly of these potentials and 
hold them up before the class as among the ideals to be emulated. We think all 
the students should recognize their value, whether or not it is an important 
part of their careers. For those who wish to join our ranks, we provide oppor- 
tunities apart from the medical students’ courses for them to try their hand 
at some aspect of our work in the atmosphere of apprenticeship. But we don’t 
expect most medical students to become professional teachers or investigators 


and our introductory courses cannot and should not attempt to prepare them 
to do so. 


2. Preparation for practice of medicine 


All three disciplines are confident of the utility of their first- or second-year 
courses to the eventual practice of medicine. The physiologists desire that the 
physician put to work the physiological thinking he began to learn in the first 
year toward the solving of clinical problems. The biochemists point with pride 
to the continued growth of the use of biochemistry in medicine and to the 
degree to which biochemical thinking pervades almost every department in the 
medical school. They expect the physician to use his biochemistry. The 
pharmacologists see the importance of rational therapeutics to the physician, 
and try to give the student a basis for the intelligent use of drugs at the bed- 
side and to help him get that store of understanding and useful information 
which permits the making of sound clinical decisions. 

The observer cannot doubt the sincerity of the Institute’s concern for the 
needs of young men and women who are preparing to take care of the sick. 
He therefore asks what concept these preclinical disciplines have of the relation 
between their teaching and that of the clinical departments. On the first day of 
the Institute, the discussion of this topic was limited to those aspects which 
bear upon the content of the first- and second-year courses. In the question- 
naire (Table 5A), chairmen of the departments were asked: “Do you believe 
that it is advisable to emphasize, throughout your course to medical students, 
how the basic medical sciences contribute to the understanding of clinical 
disorders?” Of 200 who answered, only 18 answered no and 26 others answered 
yes, with reservations; the remaining 156 answered yes. Pharmacologists were 
almost unanimous (94 per cent yes) in favor of general clinical orientation; 
this is to be expected, probably because pharmacologists deal with more ad- 
vanced students and because of the more direct clinical applicability of drug 
actions. 

The Institute discussed this question in more detail. One group wrote: “The 
desirability of bringing in clinical application was dismissed as almost trivial. 
The answer is simply yes.” But usually the “yes” was qualified by a proviso 
that the bringing in of clinical application should in no way interfere with the 
main purpose of the course, which is to impart a useful understanding of 
physiology, biochemistry or pharmacology. In accordance with this view, none 
of the group would exclude material otherwise thought to be useful merely 
because it seems to lack clinical applicability. They agree that they are not 
teaching clinical medicine and that it is not their function to teach the student 
to examine patients. 

Even the presentation of patients they do not regard as an important part 
of their courses. Some see hardly any instances in which it would be justified. 
Others would use the presentation of patients by capable and enthusiastic 
teachers as a means of relating and emphasizing principles important in 
their courses. But even these see relatively few instances in which this is 


valuable. The most generally held view is that the presentation of patients 
is apt to be a diversion. At the same time there appears to be a cordiality 
toward correlation clinics in the first and second years (see page 45) and, 
in some instances at least, a willingness to have more clinical teaching intro- 
duced into the first two years, outside of their courses (and, needless to say, 
not depriving them of curricular hours). 

The same principles are applied to the use of man (ordinarily the student 
himself) as an experimental subject in the laboratory. Man would be employed 
whenever it is both safe and useful to the course. Some participants noted the 
importance of discussing with the students the safety of human experiments. 
The budding physician should know how it feels to be the subject under 
experimental conditions. He should also learn that his very presence as an 
observer affects the outcome of the experiment on his patient. Man is an 
excellent subject for the study of controls and how to design good experiments. 
When another species, or an isolated organ, a slice, or a brei, is better suited 
to the purpose of the course, however, the participants do not feel guilty about 
using it in preference to man. Since many of the phenomena dealt with can- 
not be analyzed in human subjects, the extensive use of non-human subjects 
and material is regarded as essential. 

The same point of view is evident in the attitudes of the three disciplines 
toward the question of what practical procedures the student should learn in 
the first- and second-year courses which will serve him in later years. The 
basic attitude of the various discussion groups is that practical procedures 
are really not their business, and that procedures should not be used in the 
course merely because they are used clinically. On the other hand, clinically 
useful procedures are regarded as nice byproducts, provided that they serve 
a useful function in the interests of the course. 

The discussion groups were in agreement that the medical student is ex- 
pected to continue learning about the preclinical disciplines throughout the 
clinical years, and, they hope, for the rest of his life. The first- and second-year 
courses are introductory; they are to provide a framework useful to the student 
in later courses. Since the subject matter of these three fields enters into the 
teaching of every branch of the curriculum, the later courses cannot help 
but extend the structure already begun. The introductory courses should try 
to give the student a sense that these sciences are in a state of continuous 
development and that our facts are merely stages in the acquisition of knowl- 
edge. The teachers expect the student to be able in later years to keep 
up with new ideas stemming from physiology, biochemistry and pharmacology 
which affect the practice of medicine. They want to get the student to like 
and respect their subjects and ways of thinking, so that he will want to learn 
more later. They seem to feel that the burden of the continued teaching of 
preclinical material in the clinical years must fall on the shoulders of the 
teaching members of the clinical departments, as is now the case (see p. 46). 

A clinical teacher sat with every discussion group. Each one was experi- 
enced in some laboratory science and hence to some degree a physiologist, 
biochemist or pharmacologist, but none of them was primarily a teacher of 
these subjects. These clinicians agreed in the main with the points of view of 
the preclinical teachers. They accepted their responsibility of teaching physi- 
ology, biochemistry and pharmacology to clinical students insofar as these 
subjects contribute to the purposes of clinical teaching. And they agreed that 
the preclinical courses in these subjects should not teach clinical medicine but 
provide a basis for it. They agreed that the medical student should not ex- 
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amine patients in these courses and that the presentation of patients has a 
limited utility in them. They agreed that, fascinating as clinical subject matter 
is and useful as clinical procedures are, these should be used in the preclinical 
courses of physiology, biochemistry and pharmacology only when they con- 
tribute to the main objectives of these courses. 


3. Teaching of principles and concepts 

The discussion groups consider that the main objective of their first- and 
second-year courses is to impart to the medical student a useful knowledge 
and understanding of the principles and concepts of physiology, biochemistry 
and pharmacology. What do they mean by this? High priority given to “mecha- 
nisms” and “processes” suggests an emphasis on the analysis of particular 
phenomena in terms of general laws. Selection among principles, concepts, 
mechanisms and processes is implied by the fact that they were often quali- 
fied as “the important” ones, or as basic or fundamental. As noted above, the 
ultimate interest is recognized to be man, but there is resistance to making 
a fetish of human material in these courses. The participants insist that human 
physiology, biochemistry and pharmacology be considered as phases of biology 
and not be allowed to crowd more generally applicable principles out of the 
picture. Hence comparative biology is often a useful approach. 

It is evident that physiologists, biochemists and pharmacologists, as repre- 
sented by our participants, are searching for simplifying generalizations for 
themselves and for their students, especially the beginning ones. Although in 
their research capacities they are concerned with minutiae, their activities 
are directed by broader considerations concerned with the things organisms 
can do. For research, our participants can afford to concentrate on the minutiae 
and occasionally construct or alter the broad considerations. As teachers, 
however, they feel forced by a number of factors to emphasize the broad con- 
siderations, ignoring most of the minutiae, except for a few examples. In 
some areas the usefulness of this approach is manifest, as with the application 
of principles governing pH to a wide variety of biological situations, the effects 
of anoxia on most tissues and function, or the dependence of effect upon dose, 
interval between doses and rate of elimination for drugs in general. The princi- 
ples gain usefulness, however, only as the student is able to apply them to 
specific instances. The concept of homeostasis, for example, is useful only with 
respect to the many and varied situations in which the student is likely to 
encounter it in operation. Hence much of the teachers’ time must be spent in 
exemplifying, and their success as teachers will depend to a great extent on 
their selection and use of material in exemplifying principles. They will never 
cover all the situations the student is likely to encounter in his field, but in 
showing the application of principles, they will teach the student how to deal 
with unforeseen situations. One common error that results from this approach 
is unsound deduction from a principle or hypothesis on the student’s part. 
The oversimplification of the autonomic nervous system, for example, in which 
the sympathetic and parasympathetic systems are pictured as in eternal and 
ubiquitous opposition, leads to many such difficulties. There are plenty of 
areas in the courses our participants teach, in which this kind of trouble is hard 
to avoid. The important consideration is that the teachers have their eyes open 
for simplifying generalizations and recognize their value in an introductory 
course. 

The emphasis upon principles and concepts reflects the low esteem the 
discussion groups have for the mere accumulation of a body of facts. There 


is a general tendency to deemphasize minutiae and to oppose rote memoriza- 
tion. The skill of the teachers, according to one group, depends upon their 
ability to present certain facts in an intelligible way and to maintain proper 
balance between the facts, and the conclusions and general principles to which 
they lead. The addition to the course of new details should not endanger the 
teaching of basic concepts. The student must, indeed, learn the language of 
the field. But he should not be overburdened with structural formulas, names, 
normal values, doses, pharmaceutical preparations, alternative systems of 
‘measuring, side effects, alternative procedures and the like. 

It is alleged that the examinations given in the introductory courses in the 
three disciplines suggest that our participants do not in fact have such a horror 
of detailed information and rote memorization as they seemed to profess on 
the first day of this Institute. Whether this interpretation is generally correct 
or not could be decided on the basis of a more systematic study of these 
examinations than has heretofore been reported. It should be pointed out that 
there is some doubt as to whether these teachers have a clear concept of what 
their examinations should measure and what they do measure (see p. 87). 
Perhaps an improvement in examinations would help to achieve the purposes 
of these courses. The reader should not forget that on the first day the par- 
ticipants were discussing what they wish to do rather than what they have 
so far succeeded in doing. 


4. Creation of thinking physicians 


Mere acquisition of facts is also contrasted to learning how to use facts, 
concepts and hypotheses. The development of the capacity to use these is con- 
sidered one of the foremost aims of the three courses. Too much detail, writes 
one group, gives the student intellectual indigestion. On the other hand, when 


the presentation of topics is cut down to a mere recital of the conclusions of 
so many years of experimental work, there is danger of making the student 
into an idiot savant. With the optimal amount of detail, the student will be 
able to think. 


The discussion groups enlarged this concept of teaching the student 
to think. The one instrument which the student would be encouraged to use 
early is his head. The course would aim to create disciplined rather than 
stuffed minds. It would be designed to produce thinking gentlemen and give 
them something to think about. Each discipline would foster the type of 
thinking appropriate to its framework, so that the student would learn to 
“think physiologically,” or “biochemically,” or “pharmacologically.” The teach- 
ers would try to develop the student’s capacity to use the facts of the subject 
in other courses and in the solution of clinical problems, to provide the student 
with the equipment for learning later whatever he then finds necessary, to 
promote the development of a critical faculty and quantitative judgment. The 
student would learn to question rather than accept a statement, to evaluate 
claims of therapeutic success, to make intelligent use of new ideas and new 
drugs. 

In the effort to achieve this result, the courses would be designed to give the 
student a feeling for the manner in which the concepts of these sciences have 
been arrived at. There was strong emphasis on the value of a historical approach 
to the development of these sciences. Although the student should not be 
burdened with historical details, each department would impart to him an un- 
derstanding of the continuous and rapid development of knowledge in its par- 
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ticular field. An appreciation of the historical steps which have led to major 
advances would help the students to understand the value of these sciences in 
medicine now and to be able to use future advances. One of the criteria for 
choosing materials to present, as agreed upon by one group, is the importance 
of their history in the development of modern thinking in the science. The 
historical approach is regarded as an important device for giving the student 
an appreciation of scientific method. One group discussed the advisability of 
establishing courses in the history of medical sciences: a few favored a com- 
pulsory course, a larger number an elective course, and a still larger number 
no course. 

There was agreement that some time should be spent in documentation of 
the experimental basis for conclusions. Details, writes one group, should be 
sacrificed to deal with subjects in terms of evidence, to show how the state- 
ments in textbooks were arrived at. The student should be shown how to 
evaluate data, how to weigh evidence, how hypotheses are built and tested. 
As a physician he is expected to be able to collect and evaluate signs and 
symptoms and build up a reasoned diagnosis. For this he should understand 
the implications of biological variation. It was considered most important to 
show the student how to design experiments and how to think about experi- 
mental controls. The laboratory was regarded as especially useful for all these 
purposes. Its overall purpose would be to enhance the student’s understanding 
of the methodology, value and power of observation and teach him to record 
and collate his data. It would help him to understand the quantitative limita- 
tions implied in every act of measurement and the implications of biological 
variation. Even so mundane a subject as quantitative analysis would help the 
student to understand the difficulties of science and to respect its product. 

All these efforts of the three disciplines can be described as means of helping 
the student to adopt the attitudes and methods of science. It should be empha- 
sized that this is a moral point of view, a way of life. The scientist must have 
that degree of honesty and humility which will allow him to consider the data 
and their application to possible hypotheses instead of succumbing to his desire 
for acclaim, or a short cut, or a lazy answer. So must the physician be able 
to consider the patient’s manifestations of health or disease, the patient's 
emotions and relations to other persons, without being impeded by his own 
desires and ambitions. Respect for the fragility and dignity of the human 
person is parallel to respect for knowledge and how it is used. It may be 
argued that the physiologists, biochemists and pharmacologists are not close 
students of the actualities of the life of the practicing physician. Nevertheless 
they have a rather clear idea of what kind of person they would like him to 
be. They want him to be a warm and responsible person, and they want him 
to be a scientist, a man who collects and uses his data in the field on an in- 
formed and intelligent basis, a man who uses his head. In answer to the ques- 
tion, “Should the laboratory course be geared to train medical practitioners? 
medical scientists?” one group wrote this: “On the assumption that the term 
medical scientist referred to the scientifically trained physician, then the 
group felt that there was really no difference between good medical practi- 
tioners and medical scientists: that the more scientific a physician is, the better 
practitioner he is. In other words, we are not willing to draw any distinction 
between the art and the science of medicine.” Perhaps this is the light in 
which the teachers at this Institute would like to be seen, at once scientific 
and humanistic, as befits the good teacher as well as the good physician. 


5. How many and what facts are essential? 


Everyone knows that the body of facts, evidence and hypotheses available 
in the fields of physiology, biochemistry and pharmacology is tremendous. 
Even if one limits this to what most people would agree would be useful to 
the physician, the body of knowledge is very large. One might expect its size 
to be an insistent topic in the discussion groups on the day of the Institute 
when the topic was the content of first- and second-year courses in physiology, 
biochemistry and pharmacology for medical studeats. How could sufficient in- 
formation be crowded into the hours allotted to these courses? In fact, the size 
of the body of knowledge received very little attention on the first day (see 
p. 37). 

The participants’ main interest was in getting across a general understand- 
ing of the functioning of the organism. This, however, was implicitly acknowl- 
edged to rest upon a basis of facts. Each discipline agreed that its teachers 
have in mind a body of knowledge which should be imparted to the students. 
The discussion groups seemed to feel that they could work out some sort of 
agreement as to what parts of their fields are included in this body of knowl- 
edge, if they had the time. Some of the subdivisions of current lecture sched- 
ules (Table 10) are more important to cover than others. The opinion was 
expressed several times that the teachers of these three disciplines felt a 
responsibility to see that the important subdivisions of their fields were 
covered—in some other courses if not in their own. 

All through the first day of the Institute, references were made to the matter 
of leaving decisions as to the teaching of these three fields to the interest and 
abilities of the staff members. The views on this varied between opposition to 
permitting a professor to “ride his hobby” and approval of the practice, “within 
reason,” as a valuable teaching technique. Between the latter view and the view 
that the departments have a responsibility to see that all the important aspects 
of their fields are covered, that the course should be a well-rounded one, a 
potential antagonism exists. It seems likely, however, that in the varied prac- 
tices of different departments reflected by the varied opinions of the partici- 
pants, neither view is often carried to an extreme. Perhaps it is better that 
the participants did not take the time to hammer out a syllabus for each of 
their courses—a syllabus which might shackle the independence of the 
teachers. 


The attitude toward subject matter seems to be quite varied among the 
participants. The view that the course should cover certain subjects is balanced 
by the view that the material included should be chosen in order to teach the 
student how to use his head in terms of these sciences. There is often a ten- 
dency to speak as though the subject matter used in achieving the latter aims 
is of little consequence. It is clear that the laboratory, at least, is not expected 
to cover the entire field but to exemplify the thinking of the science. Hence, 
there is great freedom in choosing the laboratory subjects, as reflected by the 
popularity of projects. On the other hand, there is greater emphasis in the lec- 
ture course on covering the field. Still, the limited number of lectures given in 
most of the courses does not permit a very thorough coverage of what might be 
considered the field. It seems likely that here too the actual material used under 
a given title may be rather variable from department to department. If we 
look at the content of the physiology textbooks of a few decades ago and 
compare it with the current textbooks, we may see many topics which are now 
ignored. The current rapid change of knowledge in these fields requires and 


insures adaptability on the part of the teachers as to what subject matter is 
important to use in teaching. 

Alan Gregg has stated that “the medical school teachers ruminate and haggle 
over what facts should be packed into the student’s four years’ space of time.” 
If the participants of this Institute are representative of the teachers of physi- 
ology, biochemistry and pharmacology in our medical schools, it is evident from 
their behavior that the teachers of these three disciplines are not spending their 
time in this way. The participants are obviously accustomed to the compro- 
mises required of a teacher in presenting material to students. They would 
choose what is exemplary, seek simplifying principles and leave out what is less 
essential. Their major emphasis is upon what the student gets out of the course, 
not in accumulated facts, but in useful principles, in the ability to think in the 
subject, in the ability to meet new situations on the basis of his understanding 
of the subject. 


6. The importance of biological variation 


On the first day of the Institute there was agreement that an understand- 
ing of biological variation is important to medical students from the point of 
view of each of the three disciplines. To some of the participants the important 
aspect of this subject is examining the difference between quantitative values 
for a control group and those for a test group. For others it is what values 
should be regarded as normal, or how to express the normal value and degree 
of variation. Still others think of the subject as preparation for the student to 
interpret the validity of conclusions he may read in clinical papers. One group 
pointed out that all of these statistical aspects are parts of a broader subject 
already mentioned above, namely, how to design experiments and how to think 
about experimental controls. The teachers believe that this subject is an in- 
tegral part of their teaching aims, something that every instructor must con- 
cern himself with. 

Everyone agreed that there must be some instruction in the narrower subject 
of biostatistics. It was repeatedly pointed out that this is not the concern of just 
one of the three departments, but of importance to all. One group felt that there 
should be a separate course in the subject, and argued whether this should be 
given by a biologist who has some statistical insight or by a statistician knowing 
some biology. The group agreed that, whatever the teacher’s background, the 
better teacher he is, the better the result. 

It is evident that a good many of the departments now take time to present 
statistical material in their courses, and that other departments would like to 
do so. Perhaps it is not too risky to divine that many of the teachers of physi- 
ology, biochemistry and pharmacology, as represented by our participants, 
while realizing the importance of biostatistics, feel ignorant about it and wish 
the other fellow would do something about it. On the other hand, the fright in 
the student’s mind aroused by the simplest mathematical symbol is too often 
clearly evident. The teacher is faced with the task of introducing the student 
“painlessly” to a modicum of mathematics, or with an alternative, as one group 
suggested, of teaching the ideas of biostatistics without using mathematical 
bugaboos. 

One group presented a cooperative scheme for teaching biostatistics. This 
would begin early in the medical curriculum, as, indeed, all the discussion 
groups which tackled this problem felt that biostatistics should. The anatomy 
department, for instance, would introduce certain basic principles of statistics. 
Biochemistry would build a contribution appropriate to its subject matter on 
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the foundation already begun; physiology would add its contribution, and 
so on until the clinical years. Someone in each department would be assigned 
to this job, and these persons would get together and plan the progression of 
their teaching. Thus somebody in each department would have some idea of 
what aspects of the subject the student had already been exposed to at the 
time for the department’s contribution. 

The extent to which the laboratory is suitable for the presentation of bio- 
statistical principles was the subject of disagreement. Some participants 
showed little enthusiasm for this topic. One physiology group expressed the 
view that most laboratory exercises do not lend themselves to statistical analy- 
sis and discussed whether special exercises should be developed for this pur- 
pose. Another group suggested that class data be used wherever possible to 
portray the range of normal. On the other hand, it was evident that the phar- 
macologists frequently make use of statistics in connection with their labora- 
tory experiments, and one group advocated using every experiment for this 
purpose. These various views probably reflect the imperfect adaptation of labo- 
ratory teaching to the aims of the courses which were discussed above. 


7. Aims of the laboratory course* 


The laboratory operates at several levels at the same time. The student 
learns techniques and procedures and deals with apparatus of varying degrees 
of complexity. Individually, or with a small group of fellow students, he per- 
forms experiments with biological systems, the results of which depend not 
only upon the student’s proficiency in technique and ability to observe and 
interpret, but also upon biological variation. Our participants feel that the 
laboratory should provide the student with first-hand acquaintance with 
examples of the facts on which the various theories of the subject are based. 
From individual results, therefore, the student is expected to make interpre- 
tations, and often also generalizations relating his data to masses of other 
information. At the same time the student at the next bench is apt to have 
different results from the same kind of experiment. Some judgment, expressed 
or implied, is made as to the meaning of the difference between results. Results 
differ both quantitatively and qualitatively. When larger numbers of similar 
observations are made, the opportunity exists for considering the results on a 
statistical basis. And finally, the class has the opportunity to examine the de- 
sign of the experiment and discuss what can be learned if a different design 
is used and further experiments are done. 

These are the steps in the ladder of scientific methodology. Our participants 
emphasize the importance of teaching the principles of experimental inference. 
The hazard of the laboratory teachers is that they will overemphasize one of 
the earlier steps and ignore other steps. The student is quick to accuse the 
teachers of overemphasizing techniques and procedures (see Table 4B). Some- 
times this is because the student himself failed to advance beyond that step. 
The earlier the laboratory course in the student’s development, the more diffi- 
cult it will be for the teachers to get him to understand the further steps. To 
avoid overemphasizing technical problems, the teachers tend to look for sure- 
fire techniques. But they find that the principles they would like to exemplify 
require more complicated apparatus and often more difficult procedures. 
Our participants feel that the student should understand the basic principles of 
the apparatus he uses, but that he should learn techniques and procedures only 
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for the purpose of doing experiments which help him understand the thinking 
of the science. 

Particularly with beginning students, the teachers also tend to choose sure- 
fire experiments—phenomena easy to elicit, easy to observe, easy to compre- 
hend. This approach has a wide field of application but runs the risk of misuse 
in certain ways. One is that the laboratory course will go no farther up the 
ladder of scientific methodology than the step of observing and recording 
phenomena. Our participants specified that laboratory experiments should be 
designed to bring out principles and concepts. Another risk is that the labora- 
tory work will be restricted to qualitative observations instead of going on to 
quantitative ones. Much that is essential in the thinking of these sciences de- 
pends on the interpretation of quantitative results. 

How far the student will climb the ladder of scientific method depends not 
only on his ability and industry, but also upon the design of the laboratory 
course and the attitudes of his teachers. As long as they expect him to learn 
techniques and procedures and only look to see if his result is the correct one, 
he is learning only to be a technician. When the instructors go on to discuss 
whether the aberrant results are to be regarded as due to technical difficulty 
or to biological variation, they have opened the door to a much wider realm. 
Only when the student’s results are accepted in the light of his own critique, 
can he and his teachers go on to the more important tasks of the 
laboratory course. Only then can biological principles be discussed in the light 
of varied results. Only ‘then can class, rather than individual, results be con- 
sidered, statistics be brought in, and the design of experiments receive its due 
attention. 

Project teaching* was discussed as a method of conducting some of the 
laboratory work. A project is intended to permit the student to pay sustained 
attention to one topic and thus develop more intimate contact with and more 
detailed knowledge of one specific field of interest. He has a better opportunity 
to collect pertinent facts, test their validity, and deal with hypotheses in this 
restricted field. Viewed in this light, the project is an exercise in scientific 
thinking. When projects are used, one student might spend half of 
the laboratory course studying the physiology of the thyroid gland, 
while another student might spend the same time studying the physi- 
ology of exercise. We might cite much more esoteric examples. In either case, 
each student must study several branches of the discipline less intensively in 
compensation for the more intense study of one particular branch. It is asked, 
does this not limit the student’s acquisition of the traditional body of knowl- 
edge of the discipline? Does it not prevent him from gaining the broad back- 
ground which is such an important part of medical education? Are projects 
not likely to produce narrow specialists in esoteric fields? In the defense of 
projects against these charges it is pointed out that the laboratory time which 
is given over to projects is only a part of the total course. The intensive study 
of one field is contrasted to a purposely broad account of the conventional 
material of the discipline in lectures, conferences and reading, as well as to 
a group of laboratory experiments in the prescribed part of the laboratory 
course designed to cover certain important approaches to the discipline. The 
student is still exposed to the broad view, it is argued, but now he gains even 
more from it because of his intense study of a narrow field in the same disci- 
pline. An analogy is made with the case method of clinical teaching, in which 
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different students see and examine different patients and therefore learn about 
different situations and different diseases, while getting a broad view of pa- 
tients and their diseases from other parts of the clinical teaching program. 


B. Special Aims of Each of the Three Groups 


The timing of the three courses in the curriculum should always be kept in 
mind. Physiology and biochemistry are usually given in the first year of 
medical school, often simu]taneously (see Table 12). In almost every case 
pharmacology is given in the second year and has considerably fewer 
curricular hours (see Table 9C). The physiologists and biochemists 
usually deal with students who have had gross and microscopic anatomy and 
perhaps some neuroanatomy. The students with whom the pharmacologists 
deal have completed their physiology and biochemistry courses and have taken 
or are taking courses in pathology and microbiology. The emphasis of physi- 
ology and biochemistry has traditionally been on the normal function of the 
body. Two of the discussion groups from these disciplines regarded the use of 
pathological subject matter as a useful aid in bringing out the normal. Pharma- 
cology, by contrast, considers the discussion of pathological states to be the 
usual thing. 

Of the three disciplines, physiology is the oldest, and its name is often used 
to cover a field broad enough to include the other two. While physiology con- 
cerns itself basically with the function of living things in all kinds of ways, 
biochemistry concentrates on the chemical constitution of biological systems 
and the manner in which the chemical components interact, and pharmacology 
considers the effect of chemical substances on biological systems. Hence the 
latter two begin with more specific directives, and physiology is left in the 
position of choosing areas which do not overlap too much with them. 

Biochemistry and biophysics are sometimes regarded as dealing with basic 
mechanisms, while physiology deals with integrative or control mechanisms. 
There is even a slight tendency to separate biophysics from physiology as a 
separate department. Some people seem to regard the biophysicist as a person 
who designs and repairs instruments which are beyond the ken of the depart- 
mental machinist. A more useful definition makes the biophysicist the 
physical homologue of the biochemist; i.e., one who studies how the behavior 
of biological systems depends on their physical constitution and on physical 
laws. Two of the discussion groups of this Institute felt that biophysics should 
usually remain largely within biochemistry and physiology departments in 
our medical schools. 

1. Physiology 


The physiologists are fairly well agreed on a core of material which they 
feel should be presented in the physiology course for medical students (as the 
biochemists and pharmacologists are for their courses). It deals primarily 
with the function of the major organ systems of the body, and at times has a 
healthy admixture of biochemistry as well as biophysics. 

Despite the growth of clinical physiology, the physiologists at this Institute 
would not go far in introducing clinical material into their introductory course. 
The physiologists can, however, point to several byproducts of their course 
which they believe the physician will find useful. The mechanisms studied 
in the physiology course are expected to be useful in the study of the sick 
patient. The student, therefore, is to acquire habits of careful observation and 
recording and to learn to analyze phenomena into physiological mechanisms 


in preparation for the analyzing of signs and symptoms in the establishment 
of a reasoned diagnosis. In order to think physiologically, the student must 
have certain basic quantitative information (“normal values”) which will 
serve as a beginning for the store of information a well-trained clinician 
must have. The reading of clinical publications by first-year students 
was condemned as a general practice (the pharmacologists, dealing with 
second-year students, are more willing to make use of it); but it was recog- 
nized as useful in selected circumstances for encouraging interest and making 
use of the large amount of physiological material which exists in these publi- 
cations. Even the use of apparatus for measuring and recording physiological 
phenomena is regarded as useful to the future physician because all his life 
he will be handling apparatus and making good or bad use of his knowledge 
of the errors inherent in the use of apparatus. 


2. Biochemistry 

The biochemists found themselves disturbed on two accounts. First, they 
felt, whether it was justified or not, that they were unpopular. This resulted 
in part from the report of the evaluation of the departments by groups of 
senior medical students (Table 4B) in which it appeared that biochemistry 
courses are less satisfactory to these students than physiology and pharma- 
cology courses, and from the position of biochemistry in the estimation of 
several groups of clinicians (Table 2) who did not rank it so high as physi- 
ology. And second, they agreed that their laboratory courses are not doing so 
good a job for the student as they would like and believe to be possible. Yet 
the biochemists showed a deep and sincere faith in the importance and utility 
of biochemistry to every future practitioner. They felt a mission to put bio- 
chemistry across and believed that, with the exception of laboratory, they are 
doing what is necessary to accomplish this. 

Despite the extensive penetration of preclinical and clinical science by bio- 
chemical concepts and biochemical knowledge, the biochemists are the farthest 
of the three disciplines from the clinicians in their interests and attitudes.* 
They are the least sanguine about the usefulness of presenting patients in their 
course, some of them seeing hardly any instances in which it would be justi- 
fied. They would use man in the laboratory whenever it is both safe and 
useful to the purposes of their course, but they say that this is seldom the case. 
A few of the participants would: require the medical student to learn some 
normal values as a contribution to his learning of biochemistry, but others 
would leave this kind of information to the clinical years. Some of the bio- 
chemists would require the student to learn a few carefully selected qualita- 
tive tests merely because they are widely used in the clinic. The predominant 
opinion, however, seems to be that procedures should not be brought into the 
course simply because of their clinical usefulness. The need for later organized 
teaching in clinical biochemistry is recognized. 

All four biochemistry groups discovered on the first day of the Institute 
that they were dissatisfied with their laboratory course. On the last morning 
of the Institute, a group of biochemists met and discussed laboratory in- 
tensively. It should be emphasized that the biochemists found themselves in 
substantial agreement about the aims of their course for medical students out- 
lined in the preceding sections and about the means of achieving these aims. 
The difficulty is that the laboratory course has lagged behind biochemistry. 
A survey of the content of 56 of the country’s biochemistry laboratory manuals 
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is reported in Table 10D. Although all the manuals studied were published for 
the 1952-53 class, the comment was made in more than one discussion group 
that the content of these manuals was probably in many instances not up to 
date, unused older experiments being listed, and newer experiments now under 
development not being included. Nevertheless, the survey supported the view 
that the purpose of many of the experiments bears little relation to the aims 
of teaching modern biochemistry for medical students. 

One discussion group questioned in particular the usefulness of biochemical 
preparations, exercises on colloid chemistry, excessive numbers of alternative 
analytical methods, and experiments on simulated biological material. It was 
noted that the groups of senior medical students think of the biochemistry 
laboratory as overemphasizing techniques (Table 4B). One of the discussion 
groups condemned this emphasis. Another condemned the use of numerous 
isolated qualitative procedures, but recommended that a judicious selection of 
tests be made on the basis of extensive clinical use and teaching value. Quan- 
titative tests were considered important, but not simply as drill techniques. 
Tests should be included, it was argued, only in experiments designed to bring 
out principles and concepts of biochemistry. For some purposes, these experi- 
ments may best be isolated experiences, but consecutively related experiments 
have great value. A need was expressed for a laboratory course built primarily 
around animal experiments designed to show how biological data are collected, 
how their validity may be tested, how biological variation influences their in- 
terpretation and how biochemical hypotheses are built and tested. It was rec- 
ognized that a change toward this point of view is going on in many depart- 
ments. The job is expected to require a tremendous amount of work.* The 
need for a continued exchange of ideas and experience on this subject among 
biochemistry teachers was recognized. 


3. Pharmacology 


Of the three disciplines, pharmacology was the most confident in this Insti- 
tute. It makes use of all kinds of pertinent information, chemical and biological, 
physiological and biochemical, preclinical and clinical, and has the most con- 
crete contributions to make to the physician’s more obvious needs. 

In accordance with pharmacology’s interests and curricular position (Table 
12), it is the least doubtful about the desirability of bringing in clinical refer- 
ences whenver possible (Table 5A). Indeed, insofar as pharmacology wishes its 
course to be a basis for therapeutics (and this tendency is well developed), 
the study of disease is essential. Its position in the curriculum and the nature 
of its subject matter peculiarly suit it to act as an agency of correlation of 
knowledge for the benefit of the student. Pharmacologists wish to place the 
course toward the end of the second year in order to make the best use of this 
correlative function (Table 11). Some are considering whether the pharma- 
cology course ought not to be delayed until the end of the third or even the 
fourth year so that students will return to an experimental discipline after 
they have been exposed to the problems of the clinic. Despite this they 
take the same attitude toward the presentation of patients and the use of man 
in the laboratory as do physiologists. 

It has a special problem connected with therapeutics. How far into this 
basically clinical realm should it go? The participants would limit this to the 
principles of therapeutics. They felt that they should not exclude nonthera- 
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peutic substances from consideration in their introductory courses provided 
they were useful in exemplifying important principles. Yet there is a strong 
tendency to select clinically useful compounds as the examples of pharma- 
cological action, and to include clinically promising compounds, especially 
when these illustrate new principles or striking applications of old principles. 
It was felt that the selection of material for the course and the partition of 
emphasis on the subjects selected would be made on the following basis: 
clinical importance; exemplification of principles of the interaction between 
drugs and the body; and contribution to the development of pharmacological 

The multiplicity of pharmaceutical names besets the pharmacology teacher 
as much as it does the student. Pharmacologists are, therefore, more sensi- 
tized to the necessity for some standardization of nomenclature than are their 
colleagues in physiology and biochemistry. Our pharmacology participants 
would cleave to generic, noncommercial names of drugs, using whenever 
possible the names which are official in the United States Pharmacopeia. They 
have almost as much trouble persuading the physiologists and biochemists to 
go along with them on this policy as they do with the clinicians, who have 
the special liability of being under the influence of the detail men, those busy 
perpetuators of trade names. 

The pharmacologists minimize the importance of requiring the student to 
memorize structural formulas, pharmaceutical preparations and the physico- 
chemical properties of drugs. One group in the Institute agreed that only the 
metric system should be used and that even conversion tables for the apothecary 
system should not be brought into the course. They do not believe that it is 
up to them to teach the medical student the fine points of prescribing, but they 
are willing to spend enough time on the essentials of prescription writing 
(about an hour of lecture, some prescribed reading and some practice) so 
that he will be able to write a simple prescription intelligibly. A few of the 
pharmacologists at the Institute would have the medical student learn many 
doses; but the prevailing opinion was that he should learn only a few critical 
ones. Some of those present felt that no specific doses should be memorized, 
but that the student should know where to look up data on dosage. They con- 
sider the clinical years the proper time to learn the doses of other drugs 
which the student is then using.* 

They consider much more important to the future clinician an understand- 
ing of pharmacodynamics in the sense of the influence of absorption, excretion, 
and metabolic inactivation, on the manner in which a drug must be given 
to a patient in order to obtain a particular effect. They insist also on some 
knowledge of the factors and diseases which alter the sensitivity of patients to 
drugs. Their teaching material is intimately woven through with the effect of 
disease upon the action of drugs as well as the effect of drugs on the course and 
mechanisms of disease. The student should get some understanding of the 
criteria by which a physician may tell whether his medication is having any 
effect or not. He should have a general knowledge of the unfavorable effects 
of the commonly-used drug (even though it requires an exercise of memory!), 
and he should know how to find out about those drugs with which he is not 
familiar. He must gain some understanding of how new drugs are evaluated 
so that he may know what to make of the detail man’s advice in later years. 
~*This matter obviously the cooperation of the clinical teachers who. in some schools, 
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He must also know something of the art of evaluating reports of clinical 
therapeutic successes. He should be assisted in realizing that the fact that a 
physician gives a patient a medication may of itself, and despite the action or 
lack of action of the drug, make the patient feel better. 

Perhaps more than the other disciplines, pharmacology, as represented in 
this Institute, recognizes that it has some role in helping the physician to 
understand his position in the complex of medical service which he enters as 
soon as he sees his first patient as a clinical student, and of which he will be 
a full-time unit when he becomes a physician. Our pharmacologists feel a 
responsibility to see that the problems of alcohol and opiate addiction are 
discussed, at least insofar as they pertain to pharmacology. In our society, 
the physician does not have to be a pharmacist, and most of our participants 
would not require the medical student to do any compounding, but some of 
the groups suggested that the pharmacology course is a good place to intro- 
duce the student to the pharmacist as a colleague in medical service. The role 
of the drug company in pharmacological research and in the advertising and 
selling of drugs was also considered an important subject to discuss. Most of the 
participants seemed to feel that there is no time in the introductory course 
for the subject of industrial or agricultural poisoning. The pharmacology dis- 
cussion groups felt that it was important from several points of view to 
emphasize in the course how new drugs are developed, how their usefulness is 
demonstrated, and how they are received by the public and the medical 
profession. 
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Chapter 4 


Interrelationships 


HE DISCUSSIONS OF the second day were devoted to considering inter- 
relationships of teaching activities in biochemistry, physiology and 
pharmacology. Included were (a) interrelationships of these three subjects 
with each other and the medical student of the first and second years, (b) 
interrelationships through medicine and surgery with third and fourth year 
students and (c) certain basic interrelationships which are important to all 
the above and yet frequently overlooked, namely, interrelationships with 
biology, chemistry, physics and mathematics. In addition, some attention was 
granted to interrelationships with (d) other professional schools of the uni- 
versity, (e) with hospitals and (f) with the community. This account, though 
based chiefly upon the recorders’ reports of the Tuesday meetings, includes 
also relevant material from the responses to questionnaires, from delegates’ 
reports and from the more general discussions held on Friday, the last day of 
the Institute. 


Definitions 


In each of the six conference groups, the chairman asked, as an initial 
question, that the members of his group decide to what extent they wished to 
consider the utility, at that stage, of defining more precisely such terms as 
interrelationship, cooperation, collaboration, correlation, combination of 
courses and integration. It became apparent almost at once in all six groups 
that the participants had little or no enthusiasm for attempting preliminary 
definitions of terms in abstract or theoretical fashion. On the contrary, it was 
argued that most understood what these terms referred to. It was agreed that 
more progress would be made by going immediately to a discussion of the 
problem itself. Then if these discussions, based on practical considerations, 
revealed a need for precise and detailed definitions, they could be considered 
again later in the day. 

As expected, individual experiences, opinions and aspirations were promi- 
nent not only initially but throughout the day’s discussions. For instance, in the 
beginning even the words correlation and integration were distasteful to a 
few individuals. To them these words suggested regimentation, subjugation** 
and loss of individual prerogative. Nevertheless, by the end of the day, and 
certainly by the end of the Institute, these terms were being used easily, con- 
structively and with mutual understanding. 

As discussion progressed, however, the actual terms developed different con- 
notations. The word “correlation” was used most frequently and included the 
many more or less informal arrangements by which content of one course 
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might be, for the student, “mutually related to” or “brought into proper 
relation with” the content of other courses. Likewise by usage, this correlation 
was subdivided into two categories. First, “horizontal correlation” was taken 
to refer to relationships between biochemistry, physiology and pharmacology 
themselves, and more or less concurrently. Second, “vertical correlation” was 
used to refer to relationships which these three disciplines, singly or col- 
lectively, might bear to (a) medicine, surgery or the clinical specialties in 
one direction, and (b) biology, chemistry, physics or mathematics in the other 
direction. 

“Combined” or “joint” courses were those in which the interweaving of 
content was scheduled more formally by intermingling lectures and laboratory 
work in terms of common lecture schedules, rosters and teaching staff. 
“Integration” was usually applied to still more intensive efforts to correlate 
the subject matter of several disciplines typified by the special teaching 
experiments in progress at Western Reserve and at Harvard. In short, service- 
able connotations emerged from discussion even though no formal and precise 
definitions were decided upon.* 


General Considerations 


Particularly in the opening period of discussion, but intermittently through- 
out the day, comments were made which were of considerably broader 
significance than the specific problem which stimulated them. These have been 
gathered together in this section under the heading of “General Considerations” 
because collectively they provide some background for the more specific items 
described below. 

In the first place, several discussors called attention to the standing which 
the medical sciences, medicine and surgery, have attained on this continent 
during the past two or three decades. They called attention also to the con- 
stantly increasing number of interested visitors and students from abroad. 
Granted that medical education, and specifically the preclinical subjects, can 
claim only a part of the credit for these attainments, yet it was 
asked whether we are not perhaps unduly concerned and too self-critical 
about such matters as interrelationships, correlation and integration. Never- 
theless, at the Institute’s closing discussions and afterward, the participants 
generally expressed the mutual value of comparing teaching methods and 
objectives on a nationwide basis. Many mentioned the new ideas they were 
taking back to their own classes and interdepartmental conferences. 


Second, the delegates’ reports and the answers to questionnaires indicated 
in impressive fashion the great amount of energy and originality which con- 
scientious teachers have been, and are, putting into teaching and teaching 
experiments, most of which are more or less directly aimed at increasing 
effective correlation. The summary of “Experiments in Medical Education” 
(Appendix III) collated directly from delegates’ reports, is evidence of this. 
One of the major benefits derived from the Institute is the recording of these 
efforts which would probably not have been heard of or recognized otherwise. 
Several participants stated that in view of the considerable efforts already 
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directed toward correlation and integration, the Institute might profitably 
devote considerable time to comparing their relative advantages and disad- 
vantages, so that they might return to their respective medical schools with 
knowledge of several approaches that might be fitted into the conditions 
existing in their own schools. 

Third, although little attention was given to this matter on the first day (see 
p. 26) discussion during the second day showed promptly that there was 
real and general eagerness to consider, for the medical student’s sake, possible 
changes or improvements which will help him cope with the enormous burden 
of factual information and of principles now required for his doctorate in 
medicine. It was generally agreed that the relating of fact to fact, the relating 
of biochemistry to physiology, the relating of biochemistry and physiology to 
pharmacology, can be aided by a teacher. In addition, however, it depends 
equally on the student himself. Correlation and integration require sufficient 
leisure for both teachers and students to accomplish their own shares of this 
thought-requiring and time-consuming process. Fundamentally, the problem 
seems to be that of getting individual, interested students in closer contact 
with individual enthusiastic teachers under favorable conditions. Among these 
favorable conditions what used to be called academic leisure ranks high. 

By way of comparison, Table 16B summarizes the answers of senior 
students when asked: “Do you believe that the teacher, student or both should 
integrate knowledge?” None of the senior students in 27 schools felt that this 
should be done by the student alone, in seven schools they felt that it should 
be done by the teacher and in 16 schools they felt that it should be done by 
both. A typical comment was, “Both should integrate medical knowledge, but 
the student needs much guidance and help; the teacher should take the lead.” 

Fourth, the presence of several participants with teaching experience in 
European schools prior to their coming to this continent offered opportunity 
for making comparisons. Apparently the atmosphere in American universities 
is more compulsive than in European universities. Our universities seem to 
lack a sense of student responsibility and freedom which is traditional abroad. 
Discussion of student freedom, student responsibility and student leisure pro- 
duced a wide variety of comments. Some felt that first-year medical students 
are not capable of making integrations or correlations by themselves. They 
must have extensive aid in their first year, with the very best teachers and 
the most careful planning of the curriculum possible. Cited in support of this 
view is the apparent “immaturity” of students, despite their three or four 
years in college. This is rated in Table 21A as an important “defect in pre- 
medical training.” 

From observing educational experiments other participants felt that they 
had already demonstrated quite clearly that first-year students, given oppor- 
tunity and time, have tremendous capacity for educating each other. This 
capacity cannot be detected, it is believed, through our conventional methods 
of teaching. 

Fifth, unnecessary duplication of subject matter is frequently mentioned 
as one of the causes responsible for attempts to insert more and more special 
courses and to crowd or lengthen the medical school curriculum. Duplication 
of subject matter had defenders, however, who stressed its usefulness. Corre- 
lation should not be simply avoidance of duplication as though duplication or 
repetition is an evil in itself. Students recognize the value of repetition and 
realize that once over a subject is not enough for mastery. To some extent, 
duplication of subject matter even by the same teacher in the same context is 
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defensible as one method of learning and even one method of correlating. It 
was generally agreed, however, that duplication should be limited to essential 
principles and should be varied in context. 

Passing attention was given also to the confusing differences of nomen- 
clatures and multiple medical synonyms now in use. It was suggested that 
biochemists, physiologists and pharmacologists should use terms that are 
identical, or at least similar. The same effort should, for completeness, be 
carried into the clinical years. On the other hand, extreme standardization 
would leave the student after graduation very uncertain and poorly equipped 
to deal with general medical literature, not to mention the greatest source of 
confusion, namely the many proprietary names used by drug houses for the 
same substance. 

Sixth, questionnaires, delegates’ reports and discussions revealed agreement 
by large majorities that it is essential “to teach fewer facts and spend more 
time on general concepts,” “to improve correlation in the first and second 
years,” “to increase the effectiveness of basic science—clinical conferences in 
the third and fourth years” and, with some reservations, “to place more 
emphasis on clinical problems in basic science courses.” 


Methods of Increasing Correlation and Integration 


Though various forms of correlation may not be separable in fact, it will 
be convenient for purposes of summarizing discussions to consider first the 
methods of improving the effectiveness of horizontal correlation; i.e., correla- 
tions among the subject matters of biochemistry, physiology and pharma- 
cology. This leaves for later consideration the matter of vertical correlation 
(a) toward the clinical years and (b) toward the basic sciences and the college 
years. 


A. HORIZONTAL CORRELATION 


1. Simple increase of total scheduled class hours not recommended as a 
method of achieving more correlation. 

At a time when curriculum committees are besieged by requests for hours 
particularly in the first two years, to give more or longer courses, it will be 
a relief to note from the answers to the questionnaires that biochemists, 
physiologists and pharmacologists do not wish to increase the number of 
hours granted to them in the first year (rating for Item B, Table 13, is 0.3 to 
0.7; maximal rating=3.0). On the other hand, they do not wish to reduce 
the time granted to their subjects in the first year, and transfer some of these 
instructional hours to the third and fourth years for correlation courses (Table 
13, rating for item A: 0.1 to 0.5). The same table indicates, however, that 
quite a few clinicians must be willing to see these hours decreased in the first 
year (Table 13, rating for item A: 1.5 and 1.6), but almost all clinicians are 
apparently against increasing these hours (Table 13, rating for item B: 0.2 
and 0.3). 

General lack of desire for any increase of total hours to be devoted to bio- 
chemistry, physiology and pharmacology was also found in the discussion 
groups. The possibility of brief survey courses, redistribution of time among 
the first, third and fourth years, as well as increased total course hours in 
the four years were either not discussed at all or passed over rapidly as in- 
effectual measures. As will be described below, much more emphasis was 
placed upon changes of teacher/student ratio to permit, within the existing 


hours, more personal education, personal instruction and small conferences 
(Table 13, rating for item C: 2.2 to 2.4). There was equally general endorse- 
ment (Table 13 rating for item D: 1.9 to 2.5) of “teaching fewer facts; spending 
more time on general concepts, training the student to read and evaluate 
critically, and to continue his own education.” 

In summary, questionnaire results and discussion agreed that in order to 
improve correlation, attention should first be directed to existing teacher/ 
student ratios. This seemed to imply better utilization of time already allocated 
to these subjects rather than more teaching hours. Discussion seemed to favor, 
first, making more effective use of existing courses and educational arrange- 


ments and then, second, the cautious testing of more drastic curricular re- 
arrangements. 


2. Informal methods of improving correlation among existing courses. 

The answers to the questionnaires were used as the basis of discussion be- 
cause they provided an indication of the present division and correlation of 
subject matter under existing conditions. In Table 15A physiologists and 
biochemists rated their own consultation with other preclinical departments 
highest in categories B and C; i.e., “simple division of subject material; (e.g., 
we'll cover digestion, you cover vitamins)”’ and “interdepartmental confer- 
ences on schedules, content, methods of teaching, etc.” Among biochemists 
there are slightly more entries in the column headed “little or none” (category 
A) and somewhat fewer in category C. It appears the “close correlation” and 
formal joint arrangements of laboratory and lectures throughout entire courses 
are found most frequently, as might be expected, in joint departments. Also, 
as might be expected, in pharmacology courses, given almost always in the 
second year, the highest ratings in consultation lie in categories A and B; i.e., 
little or no consultation and simple division of subject material. 

Equally informative were the ratings of delegates shown in Table 15A, 
according to which 51 departments make “reasonable” and “definite, system- 
atic” efforts at consultation with other departments. Twenty-two departments 
make, according to the delegates, “no effort” or “some effort, but not enough.” 
It appears that in the existing framework, greater consultation by itself can 
improve correlation greatly. 

Discussion emphasized the considerable effectiveness of highly informal and 
simple methods of achieving both effective division and effective correlation 
of subject matter. For instance, luncheon conversations, informal conferences 
and systematic exchange of lecture schedules, laboratory exercises or instruc- 
tions and any other mimeographed or printed material given to the students 
can achieve a great deal. Probably much more would be accomplished by inter- 
departmental meetings, not only while schedules were being prepared but at 
intervals during the teaching season, for comparing effectiveness and results 
of these schedules. In this connection, too, it was emphasized that divisions of 
subject matter by departments should not eliminate all duplication but should 
rather make provision for planned repetition in new contexts. 

It was concluded that at the very least each department should furnish its 
lecture and laboratory schedule to all members of other departments so that 
each man, senior or junior, who is giving lectures or supervising laboratory 
work may know who is covering potentially overlapping topics in each of the 
other departments. Informal conversations and adjustments between junior 
staff members in terms of single lectures or correlations of laboratory work can 
be highly effective. The distribution of lecture outlines was stressed as a 
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method of disseminating information concerning course content throughout 
the preclinical and clinical areas. 


Discussion also tended to defend informal approaches. It was recognized 
that local situations, personalities and the skills or interests of individuals in 
the three departments will make divisions of material very different from 
institution to institution. It was felt important to allow individual depart- 
ments all possible freedom in this direction. Examples were cited to show that 
interested and enthusiastic junior instructors, one from each department, can 
achieve remarkably effective correlations and vastly stimulate student interest 
thereby. It is important that departmental chairmen foster these informal 
arrangements by young staff members; potentially effective innovations can 
be destroyed very easily by lack of interest, by a too conservative attitude or 
by lack of encouragement. 

Discussion revealed also certain limitations which affect distribution of 
subject matter between departments (shown also in Table 15B). By reason 
of experience, techniques and research interests, topics related to inter- 
mediary metabolism are almost everywhere put in the teaching province of 
biochemistry alone. At the other extreme the subject of renal clearance is 
usually covered almost entirely in physiology courses. Topics relating to diges- 
tion, body fluids and energy metabolism are commonly divided between the 
two departments. Moreover, the research interests of individual department 
members unquestionably influence the areas covered in lectures and laboratory. 
No set rule can possibly apply to all medical schools, nor even to one pair of 
departments, because staff members change from year to year and with them 
special interests or aptitudes. The old argument that teachers should lecture 
on any subject other than their research, that they should teach different topics 
in lectures and laboratory every year was mentioned. Advantages and disad- 
vantages seemed evenly balanced; e.g., more elementary coverage, omission 


of specialists’ details and reservations, vs. greater time required for preparing 
lectures and also loss from lectures and laboratory of the investigator’s en- 
thusiasm for his own subject. In most courses a “middle ground” seems to be 
the rule, each lecturer having one or more hours on his own favorite subject 
matter, but usually a considerable amount of time is spent necessarily on topics 
not in his field of direct interest. 


3. Attending lectures or conferences given by others. 

Table 17 offers an estimate of the frequency with which teachers attend 
lectures and conferences in their own or other departments. With all the re- 
servations that surround any questionnaire calculation and any “average,” 
one can estimate that the “average” member of a physiology, biochemistry 
or pharmacology department attends per annum approximately 17 to 19 lec- 
tures given by colleagues in his own department, from six to eight lectures 
given by colleagues in other preclinical departments, from nine to 11 clinical 
lectures or seminars, from five to eight clinical basic science correlation lec- 
tures or seminars, less than five ward rounds and from four to nine clinico- 
pathological conferences. But these “averages” are too high for professors and 
assistant professors. A more detailed table, from which Table 17 was derived, 
indicated that: instructors are apt to go to many more lectures than depart- 
ment chairmen or full professors; this is to be expected because in their first 
years of appointment instructors are still becoming familiar with their subject 
in general. It appears also that pharmacologists are slightly more apt to attend 
clinical lectures or seminars, ward rounds and possibly clinicopathological 


conferences. Presumably this can be ascribed to the direct ties between phar- 
macology and clinical therapeutics. 

Discussions of Table 17 revealed considerable doubt concerning the feasi- 
bility and economy of attempting correlation in this particular way. The par- 
ticipants agreed that faculty members should know the teaching content of 
each other’s courses, but less time-consuming methods should be found.* In- 
formal conferences of the sort described previously should be quite as effective 
and less wasteful than listening to great numbers of lectures to students. 

It was agreed that if the senior members of a department habitually at- 
tended the lectures of the younger members, such lectures would probably be 
better prepared. On the other hand, there is the very real danger that the junior 
in trying to impress his seniors or equals would lecture above the compre- 
hension of many students. The resolves of numerous participants to attend 
more lectures just within their own department were defeated each year by 
visitors, administrative duties and emergency situations calling them out of the 
lecture hall. It was suggested that two hours a week of attendance at lectures 
should suffice to keep in touch. 

In summary, it appears that present attendance of faculty members at the 
lectures of their colleagues is often less regular than would be desirable but 
is still collectively rather more than would have been anticipated. While it 
was agreed in theory that every teacher should be well acquainted with 
everything that is or will be given to the student in his own and other courses, 
methods other than actual attendance in person at all lectures and all con- 
ferences must be found. Among these are informal conferences between indi- 
viduals, distribution of lecture and conference syllabi, and attendance at 
lectures of others for a limited period each week, or more continuously at 
intervals of three to five years. 


4. Changing the order or relative positions of biochemistry, physiology and 
pharmacology courses. 

Discussions under this topic began with the findings recorded in Table 11 
and then developed into a consideration of the relative advantages of the 
“block” and “wedge” types of distribution. From Table 11 it appears that the 
greatest number of physiologists (51, 44 and 32) and of biochemists (55, 34 
and 24) favor giving anatomy, histology, neuroanatomy and possibly biochem- 
istry an early place in the first year, or even initial place. This is also true 
of the pharmacologists (37, 33 and 19). 

At the other extreme, preferences for the final course in this group were 
very much more scattered, but obviously the pharmacologists themselves (87, 
31 and 22) favored their own topic as one of the final courses in the preclinical 
group. But, “the number of combinations desired appeared to be limited only 
by the number of faculty members who answered the question (approximately 
900).” 

Discussion led to a similar conclusion; viz., that medical students require 
initially in their first year considerable experience with anatomy and histology 
before beginning biochemistry and physiology. 

The relative merits of “block” or “concentrated” courses vs. “distributed” 
or “wedge-type” scheduling were considered in some detail. “Block” or “con- 
centrated” courses permit (a) the student to concentrate more single-mindedly 
on one subject, or at most two subjects at one time; (b) the faculty members 


*One applicable only to large departments, is tha member 


to concentrate on research chiefly or wholly for some months, and then, (c) 
to concentrate with almost equal single-mindedness on a concentrated teaching 
program. Many schools, however, do not have this “block” or “concentrated” 
type of distribution. Their courses during the first year are distributed as a 
series of interlocking “wedges,” generally with anatomy occupying most hours 
in the beginning of the first year, then tapering off somewhat to admit begin- 
ning biochemistry. In some instances physiology begins still later and proceeds 
into the second year, while biochemistry ends with the final term of the first 
year. Advocates of both systems spoke about this issue. Some considered that 
the gain by the faculty in the “block’’ system in terms of free time for research 
(which is, for most people, the sine qua non for stimulating teaching) is 
far more important than any slight loss by the students of better correlation. 
Others stressed the danger of leading the student to emphasize purely ana- 
tomical modes of thought unless biochemistry and physiology start fairly early 
in the first year. 

More than simple rescheduling is needed, however. A curriculum com- 
mittee or a committee on educational policy and a general faculty vote can by 
rescheduling produce juxtaposition of courses, but to this there must be added 
at least a meeting of minds and preferably some overlap of minds and creative 
interests if this simple, scheduled juxtaposition is to be transformed to true 
correlation. 

It was a general impression that for correlation the exact timing is not too 
important. Moreover the effectiveness of one or other timing is subject to many 
local contingencies and factors. Exploration of possible arrangements was 
recommended within the limits imposed by local conditions. 

At this point Table 16B may be referred to. According to this tabulation, 
senior students from 14 out of 27 schools believed that pharmacology, bio- 
chemistry and physiology should be taught as one correlated, integrated 
course. Likewise, the senior students of 15 schools out of 27 believed that 
“total integration” should be sought not only between the basic sciences 
themselves but with clinical medicine. In contrast, at least two-thirds of the 
delegates answering similar questions appeared to be in favor of separate 
courses. No conclusion can be reached concerning the relative validity of these 
two wholly diverse views. A certain skepticism concerning the weight that 
should be placed upon the impressions of senior students was expressed. 

Two other items relating to schedules were briefly mentioned in one or 
more of the discussion groups. One of these was the teaching of statistics (see 
p. 27) and the other the teaching of biophysics. The position of biophysics 
in the medical curriculum was not discussed as fully as it should have been. 
The delegates’ reports indicate that a separate biophysics department, or its 
equivalent in terms of radiation biology or medical physics, exists in some 
schools. In almost all schools some variant of a ‘biophysical laboratory” is 
found usually under the administrative aegis of physiology or biochemistry. 
For the most part, at the present time it seems that biophysics is taught largely 
in association with appropriate subjects chosen either from physiology or 
biochemistry. 

Some participants were strongly opposed to the teaching of biophysics as a 
separate course. Others, however, felt it was too early to advise what organi- 
zation any particular school should have to cover this promising and growing 
field. In general, it seems likely that biophysics will be stronger if combined 
with physiology or biochemistry, and conversely that physiology or*biochem- 
istry will profit from close affiliation with biophysics. It was agreed that 
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biophysics is a highly important subject and that its future development war- 
rants discussion by a larger group of participants with better representation 
of biophysicists. At the moment it appears that biophysicists, physiologists 
and biochemists have much in common and gain mutual strength from close 
association. 

In summary, the sequence of courses in the first year seems fairly satis- 
factory. Schools having sharply delimited “block” systems of instruction 
should not regard this as a final and binding program. If local conditions 
permit, some juxtaposition and a gradual transition from neuroanatomy to 
neurophysiology, from biochemistry to physiology, from histology to biochem- 
istry may have great advantages even though such juxtaposition is only the 
first step in correlation. 


5. Improving correlation by exchange of teachers and by utilizing part- 
time teachers. 


In contemporary terms a preclinical department of biochemistry, physiology 
or pharmacology consists of a small core of teachers who are full time in the 
sense of receiving all income from, and devoting their full energy to, depart- 
mental research and teaching. Their number and rank differ widely from 
school to school. Teacher/student ratios apparently range from about 1/5 to 
1/50, with most in the range of 1/20 to 1/35. For correlation an exchange of 
teachers between preclinical departments is helpful but only to a limited 
degree. Simple exchange can improve the quality but not the total hours of 
small conference or individual teaching. Improved correlation unquestionably 
results from redistributing teachers with more regard for teaching interest 
and less regard for departmental lines. In practice, however, this usually en- 
tails more teaching hours per instructor because two or more instructors 
are present at conferences or laboratory exercises otherwise handled by a 
single instructor. 

Careful consideration was given to the possibility of providing a higher 
teacher/student ratio (without increasing the budget required for adding full- 
time staff) by utilizing more part-time teachers in courses of physiology, 
biochemistry and pharmacology. These might be drawn from the increasing 
numbers of clinical investigators, research fellows and house officers in hos- 
pitals, from research workers in adjacent industrial or governmental labora- 
tories and even from the practicing physician group. At first glance this seems 
a most attractive and economical source of teachers. Increasing specialization 
has made it impossible to assemble all the knowledge required by the various 
disciplines in people permanently attached to any one department. To some 
extent it is wise to draw into teaching people, wherever situated, who have 
this specialized knowledge. Another reason for favoring the use of part-time 
teachers is the beneficial effect this arrangement may have on relationships 
with other departments by providing valuable contacts with other institutions 
and activities. 

Further discussion led, however, to fairly general agreement that the use 
of part-time specialized lecturers risks a more disjointed (hence more poorly 
correlated) lecture and laboratory coverage, that it is frequently difficult to 
obtain part-time teachers for the longer assignments of a half-day or a whole 
day in the laboratory and that scheduling in limited times is much more 
difficult. Part-time teachers rarely have time to attend other lectures in the 
course. To avoid these very real disadvantages, it was suggested that at least 
the larger part of the teaching, and certainly its planning and control, should 
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be in the hands of a core of continuing full-time staff. To economize by de- 
pending excessively on part-time teachers was referred to as “fool’s gold.” 

The results from questionnaires indicate that this expedient of utilizing 
part-time aid has been explored by about half the existing departments of 
physiology, biochemistry and pharmacology. As is indicated in Table 19, 44 per 
cent of these departments have no part-time teachers, but 56 per cent do, with 
most having one to three part-time teachers on their staff. Again the question- 
naire results indicate that the usual contribution is from 0 to 25 hours, although 
in exceptional instances more than 500 teaching hours may be contributed by 
such part-time teachers. 

As shown in Table 20, a somewhat similar division or interchange of teaching 
assistants exists among basic science departments. Approximately half of the 
departments have no teaching assistance from members of other departments 
but half do; most of the latter have one to three teachers from other areas but 
a few have as many as seven to 10 such teachers. Table 20B indicates that 
more teachers from clinical departments assist on a part-time basis in phar- 
macology. The total contribution of both categories is again for the most part 
between one and 25 hours per year with a scattered participation up to 400 
hours. 

In summary, if a strong “core” of full-time members in biochemistry, physi- 
ology and pharmacology is present to insure continuing responsibility, planning 
and long-term policy, suitable part-time assistance for specialized teaching is 
helpful. On the other hand, to depend excessively upon part-time aid in 
biochemistry, physiology and pharmacology seems both impractical and unwise. 

6. “Project teaching.” 


Under this heading were considered “student projects”; i.e., independent or 
semi-independent laboratory and library studies by students singly or in 
groups. This method has been experimented with in a number of schools and 
has been substituted for up to one-third or more of the laboratory course, with 
corresponding curtailing of usual laboratory work. Projects include those 
which the students themselves invent, projects chosen by the students from 
lists designed by teachers (most usual form) and projects simply assigned 
to students (without choice) involving laboratory work or exercises on a wide 
variety of topics and functions. Experiences with, as well as the advantages 
and disadvantages of, project teaching are considered in other chapters (pages 
29 and 79). Here it is relevant to consider only the interdepartmental and 
correlational aspects of this type of teaching. 

Although usually carried out purely as an intradepartmental student exer- 
cise, extension of this type of teaching into interdepartmental areas or even 
whole school areas offers some attractive possibilities with respect to correla- 
tion and integration. Spreading such project teaching across interdepartmental 
lines would have certain advantages: 

1, The project system might become feasible in schools with an unfavor- 
able student/faculty ratio because the number of faculty members available 
for this teaching activity is thereby increased. It should, however, result in 
assigning not more than two student groups to each faculty member and the 
net saving in faculty would probably be negligible. 

2. Arranging projects which involve several disciplines should favor correla- 
tion by encouraging students to think of the functional problem itself rather 
than the separate disciplines involved. 


3. If this method of teaching were fostered by a special budget, stemming 
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possibly from the dean’s office or from a suitable supervisory committee, it 
could possibly follow interested students through their preclinical and clinical 
years. 


4. A coordinated approach of this sort would eliminate “interdepartmental 
competition for students’ time” and confiict between a multiplicity of small 
projects. 

It is interesting in this connection to note that in Table 13 project teaching 
was far down the list (rating for item R; 0.9 to 1.1) from the standpoint of 
general enthusiasm. In discussion, however, several ardent proponents of proj- 
ect teaching led to its being considered at great length both as a promising 
teaching technique and as a promising vehicle for correlation. Reservations 
concerning this type of teaching were several. It should not be done at the 
expense of the well-rounded development of the student which means that 
there should be no undue sacrifice of the content of set courses. Some objected 
that this system is not suitable for poorer students, but this view was countered 
by statements that both poor and superior students show equal enthusiasm 
and that both profit by the experience. When projects are used in teaching, 
particularly interdepartmentally, they must be carefully chosen, supervised 
and guided. The supervisor must make certain that the project does not permit 
the student to become superficial or uncritical in his thinking. The project 
must not be of a “premature research” or “premature clinical” type. Quality of 
work must not be sacrificed in an effort to make learning painless or simply 
“fascinating!” Project-type teaching should not be the only method of achiev- 
ing correlation. Important factors for success are careful organization by en- 
thusiastic instructors, continued time and sustained interest of instructors, 
and provision of animals, animal quarters, apparatus and space for students. 
It was generally felt that this method would, like other methods of correlation, 
require careful scrutiny of the instructor/student ratio which, as repeatediy 
mentioned, is a limiting factor in correlation and integration in most schools. 

In summary, granting all of the reservations mentioned, the “student 
project’ method, particularly carried out once for each student on a school- 
wide basis, rather than three or four times for each student on a departmental 
basis, offers, theoretically at least, the intensity and depth of study coupled 
with individually executed correlation and integration, which should help 
each student acquire the “self-educational set” on the sort of interdisciplinary 
basis that he seems to need for a lifetime in medicine. 


B. VERTICAL CORRELATION 
1. Toward the clinic. 


a. Clinical applications in the first and second years. 


Best established and most valued in this category are the hourly sessions 
once weekly on “Clinical Correlations” or “Clinical Applications.”’ These are 
usually conducted by a clinician who first presents and then discusses the 
findings in a specific patient. This may be done with or without help from first- 
or second-year teachers. These sessions can be highly successful when given 
by an experienced senior clinician, well-grounded in the basic sciences, and 
if given for the primary purpose of illustrating significant contributions made 
by biochemistry, physiology and pharmacology to the diagnosis and treat- 
ment of disease. But it is only in expert hands that these are successful. In 
poor hands, e.g., a resident or young clinical assistant substituting at a few 


minutes’ notice for the professor of medicine absent on consultation, the results 
are often disastrous. For optimal results, several precautions were mentioned 
both in the questionnaire replies and in discussion: (a) Clinical implications 
rather than applications, should be stressed. (b) Advanced and well corre- 
lated biochemistry, physiology or pharmacology should be presented, not the 
isolated facts of elementary, clinical medicine. (c) The clinicians giving these 
clinics must be chosen for their understanding of the limited knowledge, and 
the uncritical, impressionable character of students in their first year. (d) This 
type of teaching, despite its tempting popularity with students, should not be 
overdone. 

Most seemed to feel that this type of clinical orientation in the first year has, 
in many schools, probably reached its maximum usefulness in the form of 
the weekly clinics given with the precautions mentioned above. It is in- 
teresting in this connection that medical scientists in the three disciplines 
and clinicians showed similar reserve, feeling that too much dilution with 
elementary clinical medicine during the first year might destroy the chief 
contribution that physiology and biochemistry can make in the present medi- 
cal educational scene. Students were quoted also as feeling that they would 
rather concentrate during their first year on the fundamentals of physiology 
and biochemistry with expectation that the details of clinical medicine would 
be covered amply in later years. Some stated that their first year repre- 
sented their only opportunity to consider fundamentals thoroughly. 

In summary, “clinical correlation” in terms of a weekly clinic related to 
current subject matter during the first two years has established clear value, 
if conducted under favorable conditions. Most felt that organization of these 
clinics is best done by conjoint effort between clinicians and preclinical 
teachers, or by vesting in the relevant basic science staff the responsibility for 
choosing the clinicians most suitable for a given clinic. Local and personal 
factors will determine whether the clinic should be presented solely by a cli- 
nician (i. e., as a one-man show) or include basic scientists and/or students. 
It is essential to stress advanced and well correlated biochemistry, physiology 
or pharmacology, not the isolated facts of elementary clinical medicine. 


b. Teaching of basic sciences in the third and fourth years. 


This topic was discussed extensively. According to Table 13 (item J) the 
introduction into the third and fourth years of “more basic science-clinical con- 
ferences” was rated 2.1 to 2.4 by biochemists, physiologists and pharmacolo- 
gists, and also rated 2.5 to 2.7 by clinicians. To another question in this same 
group (item O), relative to introducing “extensive basic science clinical cor- 
relation courses” in the fourth year, the rating by biochemists, physiologists 
and pharmacologists was 1.8 to 2.1 and that of clinicians 1.8. 

Discussion revealed the belief that as education advances from the simpler 
to the more complex in successive steps, each department in turn can con- 
tribute to students’ correlation by integrating the material which has been 
presented to these students in earlier courses. Developing this concept one 
step further, it was suggested that the impetus for, and organization of, such 
integrated courses in the third and fourth years, informal or formal, should 
come from the clinical departments. 

Examples were cited both in discussion and in comments on the questionnaire 
to support the view that such advanced clinical correlation courses flourished 
only as long as the clinicians maintained interest and usually no longer. 
Those attempts which were initiated or arranged by members of preclinical de- 
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partments alone, or after a few hours or months were abandoned by clinicians, 
failed. This series of views can be summarized best by saying that if it is true 
that each department can make its best contribution by integrating in its own 
terms and for its own problems what has gone before, then it would place 
upon clinicians the responsibility of making useful integrations of physiology, 
biochemistry and pharmacology in the third and fourth years. By extension, 
it should be correspondingly the primary task of physiologists, biochemists and 
pharmacologists to stress in their particular courses the correlation and integra- 
tion of relevant portions of physics, chemistry, biology and mathematics to- 
gether with other college subjects which contribute directly to their own dis- 
ciplines and, of course, indirectly to medicine as a whole. 

Again local situations appear to determine the success or failure of this type 
of teaching. Clinico-physiologic-biochemic-therapeutic conferences are highly 
successful in some places. It was generally felt that at third- and fourth-year 
clinical conferences or in special courses on basic science correlations, repre- 
sentatives of the preclinical departments should be present for discussion, but 
that clinicians should be responsible for the selection of patients and, by prior 
consultation with the invited medical scientists, for selection of questions in 
_ terms that fit well into the clinical situation. 

Comments concerning joint responsibility and clinical responsibility were 
mixed with slight predominance in favor of the latter. Though all were agreed 
on the desirability of bringing basic sciences to the students in the third and 
fourth year, opinions on mechanics differed widely. Certain gifted clinicians 
can unquestionably teach themselves all the basic science required at the bed- 
side. Even here, however, there is some advantage in having preclinical teachers 
work together once more with their erstwhile students. Most clinicians do not 
have time to keep pace with developments in the basic sciences. Conversely 
most basic scientists cannot keep pace with clinical problems. A limiting factor 
is the lower teacher/student ratio in preclinical as compared to clinical years. 
For best results clinicians usually want the most senior, experienced members 
of the preclinical departments to attend. With present preclinical teacher/stu- 
dent ratios, there are too few of these to cover the clinical front in addition to 
their own departments. 

In this connection, attention was called to the large number of research fel- 
lows who, after some prior clinical training, have spent one to three years in 
the basic medical science departments learfing biochemistry, physiology and 
pharmacology. Are these, most of them now clinical investigators, the ones 
upon whom responsibility for medical science integrations in the third and 
fourth year should be placed? This group is also one in which professors and 
departments of biochemistry, physiology and pharmacology have invested a 
great deal of energy both in teaching and research. If chosen members of this 
very large group were given the responsibility of carrying forward what they 
themselves had learned, but now in clinical terms, correlation might be 
achieved very successfully without overburdening them or the members of the 
clinical or preclinical departments with further consultative hours. Attention 
was here drawn again to the earlier discussions of correlation in which bio- 
chemists, physiologists and pharmacologists were forced to make some choice 
between (a) correlating horizontally among themselves, (b) correlating ver- 
tically toward the clinical years, or (c) correlating vertically in the other direc- 
tion toward the more basic sciences. As it was expressed by one participant, 
preclinical teachers are often pressed to do more in all three directions. If equal 
effort is devoted to all three, the sciences are in danger of being pulled apart. 
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Another participant said: “A monomolecular layer is neither a strong nor a de- 
pendable structure.” 

Passing attention was given to the practice, more common in European and 
South American universities than here, of developing departments of pathologic 
physiology or of clinical science with the avowed purpose of linking the subjects 
of the first and second years with the clinic. In discussion, this solution of the 
problem was not viewed with any great favor, nor was it advocated except as a 
transitional phase in the absence of any other solution. It was felt that patholo- 
gists chosen for their experimental viewpoint would bring in functional corre- 
lations far more adequately than would members of a separate department of 
pathological physiology. Similarly with reference to clinical science depart- 
ments the well-trained and interested clinician would achieve better correlation 
than would members of still another department. The academic future of young 
men in such hybrid departments is apt to be uncertain. One participant felt 
that pathologists—with the help of physiologists, biochemists, microbiologists 
and pharmacologists—were in the best position to arrange for students the first 
real step in vertical correlation toward the clinic. In this connection it was men- 
tioned again that in most medical schools in this country the large number of 
clinical investigators, usually trained by fellowships in the basic sciences, 
should be given more responsibility for covering what is connoted by pathologic 
physiology or clinical science. 

In summary, for correlations in the third and fourth years, this Institute 
seemed to feel that clinical teachers, clinical investigators and previously 
trained research fellows are currently in the best position, in terms of experi- 
ence and of manpower, to lead the way effectively. 


c. Expanded teaching of basic medical sciences by prolonging the curriculum 
to five or six years 


Only brief discussion—and little enthusiasm—was granted to the view that 
we should recognize the necessity for a curriculum of five or six years if more 
basic science training is to be made a larger routine part of the curriculum for 
all medical students. Some students, primarily those with interests directed 
toward academic medicine or research or various specialty board examinations, 
do essentially this by obtaining research fellowships which yield personal con- 
tacts and special experience in preclinical departments. This, however, can be 
done only in limited fashion and experience is restricted to the (often highly 
specialized) research undertaken. In a few institutions, also, students are per- 
mitted to arrange a five-year curriculum to include an extra year in basic sci- 
ence, after which they have the opportunity to graduate with an M.D. and 
M.S. degree. 

Discussion in this area was really too incomplete to come to any definite con- 
clusions except to recognize the practical difficulties presented by plans for in- 
creasing correlation for all students by prolonging the curriculum to five or six 
years. Most felt that the present curriculum was, if anything, too long already, 
or at least too “packed.” 


d. Hospital appointments, consultantships, research committees and “service 
functions.” 


According to Table 18, staff members in biochemistry, physiology and phar- 
macology have hospital associations as follows: 0 to 14 per cent, affiliations; 
0 to 27 per cent, consultantships; 0 to 45 per cent both and, depending upon 


category, 29 to 100 per cent neither. It is interesting to find that for the most 
part these affiliations and consultantships are granted to chaitmen, 
professors and associate professors, relatively few instructors being 
included. From the comments of delegates and from the relatively brief and 
partial discussion available on this topic, one gathers that these affiliations are 
related particularly to research or are, in some instances, almost purely hon- 
orary. 

The only purpose for including this topic is its possible relevance to vertical 
correlation. In general, it appears that “there is some consultation between the 
clinical and preclinical departments.” But, according to the delegates’ reports, 
consultation is usually sought on a personal and informal basis. 

Examples of joint research between clinical and preclinical departments were 
cited. Although willingness to cooperate is general, personalities clash occa- 
sionally. Although a minority opinion, it was mentioned that consultation is too 
often sought only after difficulties force some reconsideration of attack and at 
this time the consultant is at a considerable disadvantage. 

The usefulness of joint and comprehensive research committees in schools 
was discussed, both in the questionnaires and by the Institute. It was felt that 
research committees that handle funds function helpfully by supporting proj- 
ects within schools that, in general, cannot be covered by outside grants. In 
some places, medical research committees, functioning together with the science 
departments of the college, produce close liaison and better feeling between 
_ medical school and college. One participant stated his opinion that there is no 
function for a research committee which does not dispense funds. This point of 
view found objection on the basis that there should be some judgment as to the 
best source of funds and the nature of the study before the application passes 
outside the boundaries of the school. It was further pointed out that research 
committees can be valuable in suggesting improvements in applications in cer- 
tain cases. The usefulness of these committees in assuring greater correlation 
and integration of teaching was not adequately discussed. 

In connection with research committees, consultations and affiliations in 
general, it was mentioned that where numerous affiliated hospitals each have 
large research projects financed by temporary funds, the consultative effective- 
ness of small preclinical staffs is often limited by the amount of time available 
for such duties in addition to teaching and departmental research. For instance, 
one difficulty with the project method of teaching students was mentioned; 
namely, that although project work was nominally assigned, arranged and su- 
pervised by one department, students frequently came to the other departments 
for help. It was suggested that this might be more adequately controlled if 
project type teaching were undertaken as a school and interdepartmental ven- 
ture rather than simply an intradepartmental exercise. 

Another shortcoming of the consultantship relationship lies in the fact that 
after research work has been planned and partially executed but is arrested 
because of technical breakdown or deficiency, the preclinical advisor is often 
called in to solve technical problems and to maintain technique in working or- 
der, thereby becoming essentially a technician. Examples of potential friction 
in such cases were mentioned. Biophysicists, it was mentioned, are particularly 
apt to be overburdened by routine requests to keep complicated equipment in 
order or to make emergency repairs. 

In another discussion group the material given in Table 18 was regarded as 
unimportant. 

The members of this group did not see that the large or small number of 
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persons having hospital associations is a matter either to condemn or applaud. 
To this group it appeared that the decision on these matters should be an in- 
dividual affair for the professor concerned, in the light of conditions present 
in his school at the time. 

In exploring the general problem of “interrelationships,” delegates were 
asked also to discover to what extent the so-called “service functions” of 
schools were allocated to physiology, biochemistry and pharmacology. It was 
quite apparent from the reports sent in by delegates that most departments, as 
departments, have no set “service functions” by rule. In most instances, largely 
as a result of special equipment, special interest or research activity, a given 
department might take responsibility for the machine shop, biostatistics, animal 
house, radiation laboratories, electrophoresis apparatus, water still, electronics, 
or even broader fields such as clinical chemistry, toxicology and the like. 
These special duties were not a burden, were not a dependable source of “cor- 
relation” and hence seemed of little consequence in the general discussion. 


e. Community relations. 


Still another facet of this general interrelationship with environment was 
included in the reports of delegates who were asked to determine to what extent 
staff members in these three disciplines under consideration were requested to 
give lectures to medical societies, groups of practitioners, hospital groups, lay 
groups, fund-raising societies, etc. From the summarized comments it appeared 
that 8 per cent were very active in this respect, 58 per cent gave occasional lec- 
tures of this type, 30 per cent very few and 4 per cent none. Discussion revealed 
that these services were generally regarded as a serious and important obliga- 
tion even though they might be time-consuming and distracting. 

In summarizing the brief discussion on community relations one delegate, 
particularly experienced in these matters, described the situation as follows: 


“There is increasing need for all members of medical school facul- 
ties to be able to present to their colleagues and to their communi- 
ties the role of the medical school in present-day medicine and 
particularly as the university teaching center is constantly faced 
with the obligation of anticipating the future through its research 
and training of leaders for tomorrow. Health and medical activities 
represent one of the largest, however that size may be described, of 
the activities in our current society. In addition to the doctors in- 
volved in the rendering of health and medical service, there are pos- 
sibly eight or nine times as many other persons, ranging all the way 
from technicians to highly skilled persons in the basic sciences and 
in related activities of public health, administration and so on, all 
involved directly or indirectly in the rendering of this service. To 
give some further idea of the immensity of health as a social phe- 
nomenon, we have to think only that the capital investment in hospi- 
tals alone is said to be of the order of $10 billion. The annual oper- 
ating budget of the hospitals of the country may be as large as $5 
billion. As such, hospital “business” would be among the 10 largest 
industries of the country. Size, however, as judged in terms of dollars 
and cents is only one indication of the importance of medicine in our 
current society. The ever increasing demand from the public for 
health service is indication that even though life has been extended 
some 20-odd years in the last three-quarters of a century, there is 


still more that the public feels they could get from the health and 
medical services of the country. These activities encompass a wide 
range of physical facilities, professional skills, community, and or- 
ganizations. Professicnal, governmental, educational, industrial and 
philanthropic efforts are all involved. One of the important lessons, 
it seems to me, that a student ought to learn as he goes through med- 
ical school is something about medicine as a social function and cer- 
tainly what role the medical school plays in the continued advance- 
ment and development of health and medical service. He can only 
learn this from his teachers and from observing the setting in which 
he is learning to be a doctor. Faculties, I feel, should therefore be 
fully aware of the part they are playing in this large function of so- 
ciety, and not only be able to help students come to understand their 
role as future physicians but also to explain to the public the impor- 
tance of the medical school as a pivotal point in this whole health 
and medical development.” 


2. Correlations with the basic sciences. 


It is forgotten, much too frequently, in discussions of “vertical correlation or 
integration” that physiologists, biochemists and pharmacologists occupy a po- 
sition midway between the disciplines of physics, chemistry, biology, mathe- 
matics, the social sciences, and psychology on one hand and medicine, surgery, 
psychiatry with their many specialties on the other. They feel obligations in 
both directions and are also subject to multiple pressures, both tangible and 
intangible, from both directions. In addition to teaching medical students, their 
teaching activities should encompass the training of students for the Ph.D. 
degree, and research fellows who have their M.D. degree but want basic expe- 
rience in research also. Moreover, in some universities, depending on adminis- 
trative arrangements, they teach dental, nursing, pharmacy and college stu- 
dents. Heads of departments are constantly required to decide, within the limits 
of their experience, capabilities, time, budgets and staffs, whether to cover all 
fronts equally, or whether to make some decision as to which is more important 
for the good of medicine, or their own subject, in the long run. 

One participant, with many years of experience in dealing with these matters, 
proposed a terminology which can be developed as far as the individual reader 
wishes. Vertical correlation can be called “up or down” but also “backward and 
forward.” In correlating first horizontally among themselves and then vertically 
in two directions, biochemists, physiologists and pharmacologists have every 
temptation to spread themselves very thinly indeed. To avoid total dispersion 
of effort, department heads are often faced with the necessity of deciding when 
to face their departments toward the sciences to which biochemistry, physiology 
and pharmacology must look for future growth and when to face their depart- 
ments toward the clinic to expedite comprehension and practical applications 
of existing developments. 

The ensuing questions are best left frankly rhetorical because there is not 
enough evidence to come to a supported decision: 


(1) If a choice has to be made for the long-term development of medicine 
and health as a whole, and even for the immediate future of biochemistry, 
physiology and pharmacology, which of the two possible vertical correlations 
is forward and which is backward? 

(2) Is it true that teachers of subjects coming later in a given curriculum are 


in the best position to take responsibility for correlating and integrating what 
has been added previously to the student’s equipment? 

(3) Is it proper to conclude that it is the responsibility of clinical investi- 
gators and full-time teachers in medicine, surgery and their respective special- 
ties to arrange and supervise correlative exercises which draw upon selected 
parts of preclinical subjects and also upon those selected preclinical teachers 
who can best contribute to the development of a self-educating physician? 

(4) Is it correspondingly the chief responsibility of biochemistry, physiology 
and pharmacology to accomplish the same correlative and integrative function 
for their students in the first and second years toward those portions of chem- 
istry, physics, biology and mathematics which will provide the best foundation 
for relating these subjects to each other at the preclinical level and will prepare 
the way for what the clinical teachers may be able to perform in their turn later? 

Categorical or unqualified answers to these questions were not arrived at. It 
seemed fairly well agreed, however, that they were of fundamental importance 
particularly under contemporary conditions. It was emphasized that local con- 
ditions and individual qualifications must be taken into account in considering 
each of these points and that the answers can be expected to differ among med- 
ical schools and even among individual departments in the same school. 


3. Premedical education. 


Compared to the fundamental questions given above, discussion in the area 
of premedical education dealt only with a few details. Table 21A considers cer- 
tain defects in the equipment of medical students as they appear to teachers in 
biochemistry, physiology and pharmacology. Leading the list is “inadequate 
training in English,” with a rating of 1.5 to 2.3. Beyond this comes inadequate 
training in chemistry, 0.9 to 2.0; mathematics and physics each 1.2 to 1.7; in- 
tellectual immaturity of students, 0.9 to 1.7, and finally inadequate premedical 
training in biology, 0.8 to 0.9. The lack of a course in general physiology re- 
ceived a particularly high rating by biophysicists but was not remarked partic- 
ularly by the others. As would be expected, biochemists and pharmacologists 
were more impressed by inadequate training in chemistry than were physiolo- 
gists and biophysicists. 

In discussion, too, participants rated deficiencies in the use of English most 
striking. Opinions differed (as they always do!) as to whether blame for this 
deficiency should be placed upon the student, his parents, grammar school, high 
school or college. More time was spent upon methods by which this deficiency 
could be repaired by teachers in medical schools. 

Several participants suggested that since the communication of scientific 
matter requires a different approach from the imaginative “literary” type of 
essay, the best place for instruction was in the medical school itself.* This 
might be accomplished by requiring more written reports or theses, by empha- 
sizing seminars composed of verbal and written reports by students, and by 
penalizing careless writing or speaking separately from content. Such emphasis 
in medical schools may be practical, it was thought, where high enough teacher / 
student ratios exist but would be impossible without sacrificing content, corre- 
lation and integration in many schools where the teacher/student ratio is 
small. 

It was suggested that admission committees could probably do a great 
deal by making it clear to colleges and students that evidence of proficiency or 


replacement, in schools, of the “essay-' examination the “objective- 
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excellence in English would be rated highly in deciding admissions. Admission 
committees might also require more rigorous courses in college.* 

Though not prominent in the questionnaire answers (Table 21A), discussion 
emphasized the desirability of revising teaching of biology in colleges toward 
a more dynamic or functional content, with less of the taxonomic and morpho- 
logic. It was generally agreed that human physiology is best given in medical 
school but that “dynamic biology, e.g., general physiology” should be taught in 
the undergraduate school as part of the preparation of premedical students. 


C. How CAN THE DEVELOPMENT OF CORRELATIVE AND INTEGRATIVE TEACHING BE 
ACCELERATED? 


From the foregoing sections of this summary it should be apparent to the 
reader (a) that many tentative experiments in correlative teaching have been 
and are in progress; (b) that questionnaires and discussion revealed majority 
agreement to the effect that the teaching of so-called “facts” per se was justified 
only in proportion as the “facts” provided the raw material for elucidating gen- 
eral principles; (c) that while each of the three disciplines here considered pos- 
sesses a certain core of observational method and content unique to itself, each 
comprises also large areas shared with its sister disciplines as well as with 
medicine or surgery, and (d) that correlations in these areas constantly need 
fostering and development by both teacher and student. It is the purpose of this 
section to consider some of the factors which, according to questionnaires and 
discussion, would enhance or accelerate experimentation and development in 
this direction. 

Opinions on this score are indicated first by the answers in Table 13. In es- 
sence the question was: “If given everything you need, what teaching experi- 
ment would receive your greatest enthusiasm?” As mentioned above, first rank 
was given to “keep present hours but change teacher/student ratio to permit 
more personal education, instruction, conferences.” Second place was given to 
“more basic science-clinical conferences in the third and fourth years.” In third 
place was “teach physiology, biochemistry and pharmacology as separate 
courses but with more correlation.” This triad of choices indicates a surprisingly 
general enthusiasm for personal instruction, conferences and correlation—all 
directed, one may surmise, toward a similar goal: to enable students to gain a 
real understanding and “feel” for the principles concerned in the functioning 
of living organisms. Apparently in this aim personal instruction and confer- 
ences seem important to almost all teachers. 


D. FACTORS WHICH LIMIT CORRELATIVE AND INTEGRATIVE TEACHING 


The next question asked was: “Which of the following prevent you from car- 
rying out these ideas and plans” (i.e., experiments in or expansions of teaching 
listed in Table 13)? Table 14 lists the answers to this question. The factors which 
rank highest as obstacles to teaching experiments in more personal instruction, 
conferences and correlation are (1) lack of sufficient instructors (column L, 65 
to 74 per cent), (2) lack of funds (column J, 55 to 64 per cent) and (3) lack of 
space (column K, 52 to 63 per cent). 

Interferences by policies, departmental or administrative, though operative 
in some places, are rated quite low. It is interesting to note that in joint depart- 


*A senior medical student present at one of the discussion groups on October 26 pointed 
the gross inconsistency between the statements in medical school insisting on a broad, 
cultural, premedical — and the often expressed opinions of siologists, biochemists 
and pharmacologists on the faculties of the same medical schools tha eir students have not 


had susficient premedical training in the basic sciences. Possibly what is needed is not more 
basic science training but better premedical training in these ects. 


ments “traditional policy” (column A) is rated a limitation by 49 per cent of 
staff members, compared to 26 to 31 per cent of staff members in separate de- 
partments. Admittedly the numbers in the former category are small (11 out of 
228) and the validity of simple percentages is correspondingly questionable. 

Again (as shown in Table 16A) when chairmen were asked specifically: 
“What limits the amount of correlative (integrative or combined) teaching by 
your department members?” the answers were remarkably similar to those al- 
ready described for Table 14 with respect to the more general “experiments in 
teaching.” In Table 16A, 47 per cent to 91 per cent checked “time required for 
complex interdepartmental arrangements.” Again it is noteworthy that 91 per 
cent of chairmen of joint departments checked this item compared to 47 per 
cent to 55 per cent of chairmen of administratively separated departments. One 
query seems appropriate. In larger administrative units that are more extensive 
in coverage of subject matter and more numerous as to staff, is it more difficult 
to make administrative modifications and experiments than is the case with two 
or three smaller units? 

Next in order of importance in Table 16A is “limited staff in your own de- 
partment,” followed closely percentagewise by “limited staff in other depart- 
ments, physical difficulties and limited teaching budget.” In agreement with the 
foregoing sections of this summary and with Table 14, “lack of interest in other 
departments and convictions of others against it” were relatively unimportant. 
Again, however, chairmen of joint departments find these convictions and lack 
of interest apparently more of an obstacle than do the chairmen of smaller ad- 
ministrative units. Before discussing the items granted more or less majority 
agreement, first mention should, in all fairness, be given to the minority expres- 
sions of reservations and doubts expressed by a few (a) in the “comments” 
which accompanied Questions 13, 14, 15 and 16A as well as (b) in discussion 
at the Institute itself. 


1. Traditional departmental policies, reservations, doubts and inertia. 

The question: “What limits the amount of correlative (integrative or com- 
bined) teaching by your department members?”, the general results of which 
have been discussed as they appear in Table 14, produced in addition under at- 
tached “remarks” a few comments dealing with the correlation concept itself. 
The following direct quotation is given in toto because it is the most critical 
and most detailed: 

“This is a ‘loaded’ question because it assumes that correlative 
teaching is inherently good, and that somebody or something must be 
blamed if everything in medical education cannot be described as 
being ‘correlated.’ This word ‘correlation’ is rapidly achieving the 
peak of acceptability in medical education that the word ‘democracy’ 
has already achieved in politics. Like democracy, ‘correlation’ is a 
good word because it means good things to all people, even though it 
doesn’t mean the same thing to different people. Like democracy, 
‘correlation’ dispenses with further thought because it becomes an 
end in itself rather than a means to an end. 

“I think it is high time that we as scientists stopped using ‘catch’ 
words and limited ourselves to meaningful and definite concepts. All 
abstract discussions of correlation are worthless. Let’s pin this down 
so we all know precisely what we are talking about and exactly what 
we mean. In precise, specific and detailed terms: 

“What do we want to correlate with what? 


“How do we want to correlate such things? 
“What do we expect to accomplish from such correlations? 
“What are we going to lose from the attempted correlations? 
“And let’s ask ourselves these questions every time the word 
correlation is used. 

“Several years ago I attended the course in physiology in order to 
see how much duplication was involved and how much correlation 
could be achieved with biochemistry. The unnecessary duplication 
was eliminated, but useful correlations were practically non-exist- 
ent. The methods of approach in the two subjects are so different and 
. yield such different kinds of answers, that any attempt to ‘correlate’ 

the subjects merely results in juxtaposition. For example, the bio- 
chemistry of muscle concentration can be taught at the same time 
that the pnysiological aspects are considered. But one subject deals 
with the intimate details of the chemical events, while the other deals 
with measurements of the overall phenomenon. They are essentially 
two different subjects, and ‘correlating’ them is merely juxtaposition 
which adds nothing to either one. Such correlation is good only on 
paper and in the minds of those who are enamored with the word 
itself.” 


Frequently mentioned in discussion and in comments was the danger that 
organized correlation might result in regimentation, stifling of freedom to dis- 
agree and a tendency to teach by curricular script or outline. 


Repetition and correlation were frequently discussed as though they were 
diametrically opposed to each other or as though the prime aim of correlation 
was the abolition of repetition. The value of judicious repetition in the educa- 
tional process found numerous defenders, who made it clear that their reserva- 
tions concerning correlation could be allayed if correlation does not connote 
abandonment or exclusion of repetition. A few defended the value of simple 
repetition of subject matter by the same individual and even in the same con- 
text. Many others defended repetition (a) if it dealt with truly general and 
fundamental principles, (b) if it involved reexamining the same principles 
from several viewpoints and, (c) best of all if it involved the reexamination of 
a fundamental principle not only from several viewpoints but by several 
people and at several stages in the education of the student. 

Another series of reservations related to the timing of correlation. According 
to these comments, first-year students need a certain amount of “raw material” 
in each of the courses, this material not being amenable immediately to correla- 

_ tion. If attempts at early correlation compromise or restrict the systematic cov- 
erage of this essential and for each course unique subject matter, then the whole 
system will fail. On the other hand, after the student has mastered this “raw 
material” then correlation becomes timely. By this view, premature efforts at 
correlation tend to produce merely a scrambling of subjects and, consequently, 
frustration for both student and teacher. 

Still another group of reservations in principle dealt with the best way to 
achieve correlation. These discussors maintained that if conditions permitted 
each of us to achieve the perfection we strive for in our own courses, correlation 
would inescapably, and without special maneuvering, increase by several hun- 
dred per cent. On the other hand, if grade C course is simply correlated or com- 
bined with another grade C course, collective deterioration and frustration, not 
improvement, would follow. By this reasoning, therefore, the first step in effec- 


tive correlation would be basic improvement of teaching units as they now exist 
to make sure that their maximum individual usefulness is being achieved, and 
then taking up as a second order of business, improvements in combined use- 
fulness. 

Still others felt that there is enough correlation now, “more would be un- 
fruitful.” In this same category were a few comments to the effect that correla- 
tion and integration can easily be overdone particularly if they are made too 
self-conscious or are too much dramatized. And, finally, a considerable number 
of comments, both in the questionnaires and discussion, revealed the feeling 
that “nothing limits correlation or integration, but we simply haven’t started 


dealing with it yet,” because of “inertia” or because it has been “discussed but 
never acted on.” 


2. Time required of each departmental staff for correlation and integration. 


While Table 16A suggests this is an important limiting factor, discussion re- 
vealed widely differing opinions. Some felt that a completely correlated labora- 
tory program in the three fields of physiology, biochemistry and pharmacology 
would conserve time. Others felt sure that the opposite would be found. Most 
department heads seemed to agree with the latter group, basing opinion on 
their annual experience in making up lecture schedules, interdigitated labora- 
tory schedules, conferences, programs and seminars. From Tables 14 and 16A, 
as mentioned above, it appears that “combined departments” gave a higher 
rating to this problem than departments dealing with single disciplines. Some 
were tempted to conclude that such combination of disciplines into larger, more 
unwieldy units brings to light the greater complexities surrounding teaching 
exercises which depend upon the joint efforts of many rather than few people, 
the combination of many rather than single techniques, and a total period of 
two years rather than four to six months. 

In preparing correlative and integrative schedules it was felt by many that 
time must be granted to free discussion and comparison of differing opinions. 
It is difficult to get even majority agreement to a given procedure or timing 
without leisurely discussion and comparison of views. Arbitrary “decisions” 
would, it was feared, produce merely “juxtaposition” and fail to produce corre- 
lation. For best results it is often advisable to try one procedure in one year, 
and another in a second year. Arrangements of this sort seemed, to many, in- 
escapably time-consuming, but very worth while in the long run. 


3. Limited staff, limited teaching budgets and physical difficulties. 


These were considered to be important limiting factors according to ques- 
tionnaire results, delegates’ reports and discussion. The reasons for the small- 
ness of preclinical staffs and possible solutions are described in the section re- 
lated to “teachers.” In this section it is relevant only to consider to what extent 
it is justifiable to presume that correlations and integration would be improved 
if the number of staff members, budgets and space were greater than at present. 

Under the influence of the Flexner report and with greatly increased financial 
support of clinical departments, in the past three decades clinical teaching has 
developed a remarkable degree of individual or small group instruction. As- 
signed to a patient, the student, assisted in succession by an intern, assistant 
resident, resident, visiting physician and chief of service, has the opportunity 
of observing multiple viewpoints and types of knowledge brought to bear on a 
single problem. This would seem to be correlative and integrative teaching at 
its very best. In clinical departments the pedagogic value of teaching in small 


conference groups has been established beyond doubt. According to the dele- 
gates’ reports the average instructor/student ratio at the bedside is from 1/1 to 
1/5. Admittedly, and as emphasized in discussion, these figures offer little but an 
order of magnitude because the student works at the bedside for a considerable 
time by himself, confers with house officers in a 1/1 ratio and is conducted 
around the wards in a teacher /student ratio of 1/2 to 1/10 or 12. 

On the other hand, in laboratories of physiology, biochemistry and pharma- 
cology, the ratio is commonly of a quite different order of magnitude. Accord- 
ing to the delegates’ reports, the teacher/student ratio ranges from 1/15 up to 
1/38 with most 1/25 to 1/35. In one department it is, however, 1/4; in another 
1/8, but in still another 1/50. One can only ask what would happen, in terms 
of correlation, small group conferences, personal supervision and individual 
instruction, if in biochemistry, physiology and pharmacology the average ex- 
perienced instructor/student ratio were 1/5 or even 1/10 instead of 1/25 to 1/35. 
For some types of present laboratory work such ratios would be wasteful, but 
it is almost certain that laboratory work has been developed in its present form 
because it is often the only type of work which is feasible with large groups. 
“Student projects,” personal advising, conferences in small groups, individual 
instruction, close personal supervision and oral examinations are automatically 
excluded in many departments because of the small number of senior experi- 
enced staff members available. It seems highly probable that far greater variety 
of lecture, library, conference, tutorial and laboratory experience could be pro- 
vided, with personal “fitting” to each student, if one experienced instructor 
were available to supervise only five or 10 students in laboratories of biochem- 
istry, physiology and pharmacology just as is present custom in the clinic. 

Several expedient measures to compensate for limited numbers of experi- 
enced teachers were discussed. In the first place, graduate students offer a 
source of additional teaching help. In a few institutions they are supported dur- 
ing their graduate school days with stipends (usually quite small) earned as 
teaching fellows or laboratory assistants. But this type of teaching assistance 
does not provide the desired correlation and integration. Graduate students do 
not have the experience, general information or maturity which is necessary to 
impress medical students whose age is about the same as that of the graduate 
student, whose general information, in some directions at least, is already con- 
siderably greater, and whose interests lie with medicine, a field totally unknown 
to the graduate student. The general conclusion was that graduate students 
could be helpful chiefly for certain technical portions of courses and only 
when working with experienced and senior teachers. 

For correlation, integration and orientation of students toward the problems 
they will meet in the clinic, some teachers with the experience of M.D. training 
would seem desirable in each department. Yet it is increasingly difficult to at- 
tract outstanding young men with the M.D. degree to the basic science depart- 
ments. They now prefer to join the many research groups in hospitals financed 
largely by temporary funds. These groups offer higher salaries, full-time re- 
search or at most limited teaching duties plus some continued contact with pa- 
tients. A considerable number of these young men have had one or two years 
in a preclinical department as a research fellow before embarking upon this 
clinical investigation. Some have “working appointments” or “courtesy ap- 
pointments” in preclinical departments. Even of the Markle fellows, it is re- 
ported that only 30 per cent have joined preclinical departments. 

According to the delegates’ reports, approximately 66 per cent of medical 
scientists attached to clinical departments are biochemists, 25 per cent are 
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physiologists and 9 per cent are pharmacologists. They are ordinarily attached 
to clinical departments for specialized contributions and technical assistance in 
special research units usually supported by temporary funds allocated for the 
intensive study of specific diseases. The future status of these people, divorced 
from teaching, usual academic duties and avenues of advancement, is a real 
problem. One participant suggested that clinical research units and hospitals 
must (a) develop a “share the wealth” program and (b) make appointments of 
biochemists, physiologists and pharmacologists with required teaching activities 
in parallel so that their growth in experience and their future are more certain. 
Salary differentials should be abolished, either by reducing salaries of this 
group to correspond with those of preclinical teachers in the corresponding 
medical school or by raising the latter to match or exceed (because of their 
teaching service) those of the full-time investigators in hospitals. To regard the 
problem as simply a matter of money and joint appointments would be a gross 
oversimplification. 

Utilization of these part-time teachers has several limitations. Their prime re- 
sponsibility and interest residing elsewhere and out of the department, they are 
not available for the careful preliminary planning of work which precedes 
really effective teaching. They do not have time to listen to other lectures in the 
course, and to that extent correlation and integration are lacking in their own 
isolated lectures and in their laboratory teaching. 


It was agreed that part-time teachers of this sort should be given a suitable 
title in a preclinical department but only if they contribute significantly and 
enthusiastically to the departmental teaching, seminar and research program. 
Even then they cannot replace the core of full-time staff members upon whose 
continuous interest and real devotion to teaching the continued success of any 
educational program depends. Some of the clinically attached scientists want 
the kudos of title and the credit of teaching experience, but not the work of 
carefully planning laboratory exercises or lectures in fields other than their own, 
nor of grading papers and conferring patiently with the slower students. They 
do want tenure and rank and some, with ingenuous frankness, request double 
titles to serve as stepping stones for opportunities of senior type either in medi- 
cine or in a medical science, whichever happens to come first. This is a recent 
development related to the plethora of funds available to hospitals for “disease 
research” and needs an equally modern solution, as yet undefined. 


Table 19 summarizes the extent to which part-time teachers are utilized. It 
appears that they are not utilized at all by 44 per cent of departments, one to 
three are utilized by 41 per cent, and four or more by 15 per cent. The actual 
hours contributed range in most cases from one to 25 per annum, though excep- 
tionally 500 hours or more per annum are contributed. In almost half the in- 
stances, however, the contribution is given as zero. 


Table 20 indicates in general that the same figures apply to part-time teach- 
ers from other basic science departments and from clinical departments. The 
limited usefulness of these individuals is probably a reflection of the difficulties 
arising when attempts are made to depend upon individuals from other dis- 
ciplines or other buildings for complex teaching schedules such as are common 
in most departments during laboratory hours. 


In summary, it was agreed that there should be closer affiliations (but with 
more equitable arrangements and better understanding) in basic science and 
clinical departments. Agencies granting funds should not only approve but 
urge that their grantees participate more fully in medical science teaching for 


their own good and that of the school in which they are being given advanced 
education. To improve correlation and integration, it seems essential to increase 
the number of teachers; first, by increasing teaching budgets to permit additions 
to the full-time experienced staff; second, by providing more well-paid teach- 
ing fellowships both to educate and to utilize more graduate students part-time 
and, third, to use part-time teachers from hospital research laboratories, adja- 
cent government laboratories and industry when local conditions permit. 


Conclusions 


Changing conditions in recent years are unquestionably revealing important 
stresses and strains in the whole fabric of medical education. On the other hand, 
this first Teaching Institute, having brought together experienced teachers in 
what has been aptly termed a nationwide faculty meeting, has revealed impor- 
tant assets. Agreements concerning the several difficulties in achieving desired 
correlation can be matched with agreements concerning the many methods by 
which correlation and integration can be improved. Most promising, however, 
for the educational process in general is the manifest and general desire to 
experiment and to improve teaching methods wherever possible and by what- 
ever means possible. 


Chapter 5 


Problems Relating to Teachers 
ABRAHAM WHITE* 


HE COMMITTEE ON TEACHERS’ PROBLEMS had the task of preparing for dis- 

cussion at the Institute an agenda to include the most important problems 
of teachers of biochemistry, pharmacology and physiology. It soon became evi- 
dent that problems significant for teachers in these fields were not unique, 
but obtained generally with respect to faculty in other departments of a medi- 
cal school. It also became apparent that although in recent years there has 
been an increasing number of committees, conferences, reports and experi- 
ments dealing with problems of the medical curriculum, there have been by 
comparison relatively few detailed analyses of problems related to teachers 
in schools of medicine. It is true that frequent consideration is given in many 
medical schools to faculty appointments, faculty promotions and faculty 
salaries. However, in addition to these problems, the committee’s discussions 
revealed many other questions related to teachers’ problems. These questions 
could, for the most part, be grouped into three general areas: 

A. The qualifications of a good teacher. 

B. The training of good teachers. 

C. Methods of increasing the number of good teachers. 

The Committee on Teachers’ Problems evolved out of its deliberations a 
series of questions dealing with the above three broad areas (Appendix IV), 
which formed the basis of the discussions of teachers’ problems at the Institute. 
These discussions indicated that the factors relating to these problems may 
vary significantly from one school to another and that a far greater degree of 
interest existed in the teaching functions and problems of medical schools than 
might have been surmised on the basis of the tremendous emphasis on and 
acceleration of research activities as a result of the impetus of the war years. 
It may be added that while the participants were very eager to exchange ideas 
and opinions, there was a general reluctance to express definite or final con- 
clusions which might be presented as collected formal opinions or recom- 
mendations. This attitude may be a reflection of the need for further thought 
relating to the various problems discussed, rather than a concern that the 
expressed opinions might be somewhat contrary to prevailing policy and pro- 
gram at one or another medical school. 

The resume which follows of the discussions conducted by the six groups 
which dealt with teachers’ problems is based upon the records provided by 
the joint efforts of the recorder and chairman of each of these groups. 


Qualifications of Good Teachers 


The diverse qualifications and characteristics of a good teacher which were 
considered may be grouped under four general headings: (1) competence in 


*Footnotes to Chapters 3, 4, 5 and 6 were added by the editor and not by the authors. 
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his subject, (2) a well-integrated and balanced personality which will estab- 
lish the desirable rapport and communication between student and teacher, 
(3) the capacity and desire to stimulate the student to improve his learning 
processes so that he may develop an increasing degree of seif-education and 
motivation, and (4) an ability to speak well and clearly. There was some 
doubt expressed as to whether an ability to speak well and clearly was im- 
plicit and included in competence in a subject, barring, of course, physical or 
otherwise induced speech impediments. Since competence includes logical 
development and organization of knowledge, it was held by a few that if 
supplemented by a satisfactory knowledge of English, competence would lead 
to a good and clear oral exposition of a subject, and that point four above 
was superfluous. 

A. Competence 


Competence in a subject was interpreted as including a critical knowledge 
and comparative evaluation of the various methods and experimental tools in 
the field; how data are obtained and analyzed critically; how new concepts 
are formed and analyzed critically; relations of the methods, tools and data in 
a subject to other fields of knowledge. This understanding of the scientific 
method in the development of ideas should find application in the techniques of 
teaching. 

B. Personality 


The teacher should possess the following traits: 

1. Intellectual honesty and moral integrity. This includes a proper humility 
in the approach to problems and a realistic admission of the limited scope of 
present knowledge. 

2. Respect for the student and sympathetic understanding of his problems. 
This includes establishing a healthy rapport and communication in the teach- 
ing situation, and an appreciation of student motivations and their importance 
in the learning process. The factors which contribute to student tensions are 
considered in the following chapter. The ability to understand and circumvent 
these factors wherever possible is an essential attribute of a good teacher. 
The means of achieving successful communication may vary among diverse 
situations of lecture, laboratory, conference, seminar and research project. In 
certain of these areas it is feasible and desirable that the teacher treat the 
student as an associate in the pursuit of knowledge. It was recognized that the 
characteristics of a good teacher may differ when describing an individual 
who lectures to a large group and one who directs seminars, teaches graduate 
students or participates in laboratory instruction. The good teacher must have 
an awareness of the factual needs and intellectual development of his audi- 
ence; ie., an appreciation and evaluation of audiences and their responses, 
and therefore an understanding of diverse teaching techniques. 

C. Capacity and desire to teach effectively 

This includes: 

1. Enthusiasm for teaching and for the subject. It is of interest that on the 
average approximately one-third of the faculty expressed a preference to do 
more teaching if given complete freedom of choice* (Table 26). It may be 
noted from this table that the desire to do more teaching is expressed with 
greater frequency as one proceeds from the answers given by chairmen and 
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professors down through the academic ranks to the instructor level. It might 
be thought that this could be related to the fact that senior members of 
departments may do the major portion of the teaching. However, compilation 
of hours spent in teaching (Table 25) reveals that individuals with ranks below 
that of associate professor do a generous share of the total teaching. 

2. An ability to organize the teaching material in a manner which will 
simplify the task of the student in understanding the newly presented subject 
matter in its logical relationships to knowledge which he possesses. 

Recognition was also given to the fact that while research and teaching are 
interdependent functions of a faculty member, there do exist individuals who 
are excellent teachers and do not do research in the sense of adding to the 
existing body of knowledge. However, these teachers usually exhibit a high 
degree of creative thinking. 


Training of Good Teachers 


With consideration being given to the above as attributes of a good teacher, 
what then were the opinions expressed with respect to the principal problems 
of teacher training? 

Again the term teacher training is used as meaning training in teaching and 
research. The discussion of this training was divided broadly between two 
aspects: (1) the development and logical organization of knowledge in a field, 
and (2) the content and methods of acquiring this knowledge. 


A. Development and Logical Organization of Critical Knowledge 

It was recognized that the logical organization of knowledge for the trainee 
might be encouraged both from within and without a particular department. 
Within departments, an enhanced understanding of the logical organization 
of knowledge could be achieved by critical evaluation of lecture room, confer- 
ence and laboratory teaching through the medium of intradepartmental criti- 
cism. In addition, a significant degree of training could be accompanied by 
the use of the apprenticeship system. Varying types of programs were described 
in a number of medical schools (Table 49). In about half of the departments, 
the chairman confers with the younger staff members concerning their lectur- 
ing, and this is often supplemented by criticism by colleagues. It was pointed 
out that any systematic criticism is best accepted when the chairman and 
other senior members of a department also subject themselves to whatever 
methods of critical appraisal are being applied to the less experienced members. 
There recurred the thought that lecturing is a highly personalized matter, that 
a wide variety of effective methods might be employed and that caution should 
be urged with regard to criticism which might suppress individuality. 

While some participants supported the use of recording of lectures with play- 
back and criticism both by self and from colleagues, others questioned the 
value of this approach and were inclined to support the use of personal con- 
ferences and discussions as procedures for improving the ability of the young 
teacher to organize logically his knowledge of his subject and to improve his 
presentation. It was recognized that departments have a responsibility for 
training their younger members in the art of lecturing, and that these mem- 
bers should be given the opportunity to gain a reasonable amount of experience 
in lecturing. The majority of departments do include training in teaching tech- 
niques as an important part of their training program for Ph.D. candidates 
(Table 44). One department reported that the graduate students initiated the 
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plan of giving lectures to one another on the subject matter of the course in 
which they were teaching. These were strictly practice lectures and were 
freely criticized by the other students as to clarity of presentation. The students 
reported that this proved to be a very useful experience in evaluation and 
improvement of their lectures.* 

With regard to training from without a department, general skepticism 

. was expressed at the Institute of the value of formal courses in pedagogy. 
This may be based on the fact that a majority of those replying to the ques- 
tionnaire did not have formal instruction in pedagogy prior to their initial 
appointment to a medical school faculty (Table 45), and probably consider 

. themselves to be qualified satisfactorily as teachers. Also, there may exist some 
degree of misunderstanding or lack of comprehension of present-day content 
of formal instruction in pedagogy. However, a highly favorable attitude was 
expressed on the questionnaire toward instruction of faculty members in teach- 
ing techniques, to be given by acknowledged experts in the teaching of the 
basic medical sciences (Table 46). In other words, the need for instruction in 
teaching was generally acknowledged but there was general agreement that 
the instruction should be by colleagues and not by “professional educators.” 

It was felt that the professional educator could be of help in discussions of 
techniques of presentation and also in the planning of examinations, but that 
this assistance would be best received as part of informal conferences, rather 
than as formal lectures on methods of teaching. In addition, interest was ex- 
pressed in providing instruction in scientific logic and in critical analysis as a 
part of a teaching training program. This could be implemented by co- 
operation with other departments of a university, of which the medical school 
may be a division. For example, departments of philosophy and psychology 
could make valuable contributions to training in thinking logically and con- 
ceptually, and to an elaboration of the factors involved in the learning process, 
and in motivation. A course in the philosophy of science was generally con- 
sidered desirable as part of a teacher training program. This might be offered 
either by the medical school or a university department. The department of 
education of a university also could participate in teacher training through a 
discussion of methods of increasing the efficiency of learning processes. In 
instances in which this type of supplementation of a training program by a 
university faculty was not feasible, the problem might be solved by the use 
of visiting lecturers who would provide this assistance to the medical schools. 
B. Content of Desirable Knowledge 

There was extensive discussion of the most desirable type of knowledge 

a which should be provided during a program designed to train teachers in bio- 
chemistry, pharmacology or physiology. One of the first questions raised was 
the relative value of the Ph.D. and the M.D. degrees, and the combined de- 
grees, as measures of the content and amount of knowledge acquired by the 
student who looked forward to an academic career.** There was general agree- 
ment that training for each degree; i.e., the Ph.D. and the M.D., provided 
desirable factual knowledge and viewpoints for future teachers, but that 
certain of this information was provided only as part of the training for one 
of the degrees and not both. Therefore, general approval was given to encour- 


*Thomson (School and | Sostote, 1952) and Comroe (Jow Med. Educ., June 1954) have each 
described systems for g ~t ability which” utilize criti ticlsm by a group, each 
member of whom Pa in turn to this audience of teachers. 

**The academic degrees of our present faculty pa a ay are shown in Table 23B. The number 
of d ents which have no faculty members with the Ph.D. degree or no faculty members 
with M.D. degree is shown in Table 24. 


aging opportunities to obtain the information presented in a training program 
for both degrees, not for the sake of the degrees per se, but rather for the 
purpose of broadening the background of the teacher. In this connection, the 
opinion was rather unanimous (Table 48) that the teacher with the Ph.D. 
degree would welcome opportunities for clinical experience and background, 
while the teacher with the M.D. degree is desirous of receiving additional 
knowledge in the basic sciences. It was pointed out that in the case of pharma- 
cology, which is closely related in its time schedule and course content to the 
clinical sciences, possession of the M.D. degree frequently enhances the 
opportunities for the teacher to participate in the consideration of basic 
clinical problems. 

Throughout the discussions of the type of knowledge most desirable for 
teachers of biochemistry, physiology and pharmacology, it was stressed that 
emphasis should be given to the factual content and the experiences of one’s 
training, rather than to whether or not a particular degree or degrees had 
been obtained. It was recognized that the trend toward correlative teaching 
would make it more desirable for the teacher to have breadth in his training 
and point of view. However, it was also agreed that individuals serve in many 
ways and with widely diverse competences as faculty members. In this con- 
nection, it was stated strongly by some individuals that if experience and 
competence were the important measures of a teacher’s contributions to the 
medical school rather than the nature of his degree, then faculty members 
equally experienced and equally qualified should have equal recognition and 
respect. 


C. Methods of Acquiring Desirable Knowledge 

1. General. A number of diverse programs designed to provide a broader 
background for those students interested in an academic career were men- 
tioned as being in practice at several institutions. One prominent program 
discussed is that which provides the opportunity for broadening of competence 
in the medical sciences by permitting the trainee to enroll in a graduate course 
which encompasses the curriculum representing the disciplines of both the 
Ph.D. and M.D. degrees. Whether it is better to take the two degrees separately, 
and if so which should be completed first, or to take an extended course lead- 
ing to both degrees, is much disputed and opinion depends on the individual 
and other factors which may not be susceptible to regulation. However, it was 
pointed out that when a career can be planned in advance, there are distinct 
advantages in taking the two degrees simultaneously. These include saving 
of time and money, avoidance of overlapping or duplication of course work, 
early orientation of the candidate toward an academic career in medical sci- 
ences (regardless of field ultimately selected), the stimulus provided to medical 
students by having advanced graduate students in their midst, and the stimulus 
extended to the clinical faculty by having these advanced students on their 
wards with points of view which encourage the integration of the basic and 
the clinical sciences. 

In connection with a training program leading to the combined Ph.D-M.D. 
degrees, it was suggested that the best time to offer this type of program was 
at the end of the sophomore year to a few highly selected sophomore medical 
students. It might be argued that the sophomore student interested in research 
and teaching should either (1) shift from medical to graduate school, or (2) 
finish the M.D. work and then return to the basic sciences. There are often 
economic and family pressures which prevent the first alternative. Also, if he 
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follows the second path, the M.D. graduate is frequently impatient to climb 
the economic and faculty-rank ladder, and may not be psychologically pre- 
pared for the rigorous type of training associated with the Ph.D. program, 
particularly if he has already had the hospital internship years. On the other 
hand, if he follows the first path, by the end of two years of preclinical work 
the selected student has had a chance to become oriented, is more mature than 
the entering freshman and occasionally has had the opportunity to do some 
research. For these and other reasons, it would appear that the crucial time 
for initiating this type of teacher training program is at the end of the sopho- 
more year, through the medium of a course of study leading to both degrees. 
Several institutions encourage better students, with an interest in an academic 
career, to spend a year at the end of the second year of the medical curriculum 
in one of the basic science departments. 

Concern was expressed by the participants with respect to the effects of the 
Selective Service Act on the teacher training program. A strong opinion was 
expressed that assurance be given both to the student taking an extra year 
during his medical training for teaching and research and to prospective Ph.D. 
candidates that these programs would not make them liable to immediate 
induction in the armed forces, thereby interrupting the regular medical 
career as well as the pursuit of knowledge and training desirable for aca- 
demic positions. The failure to recognize the necessity of permitting an un- 
interrupted program of training of individuals for medical school faculties will 
have serious consequences for the future of medical education. 

Support for the general value of the program providing the combined type 
of training was cited from experience that by offering certain selected sopho- 
more medical students the opportunity to enter a program leading to the 
Ph.D. and M.D. degrees, superior graduates have emerged who have become 
participants in academic endeavors and who otherwise might never have been 
stimulated to undertake a teaching career. Certainly this type of program 
would provide a basis for a broader appreciation of the particular field of 
interest, especially with respect to its relationships to other aspects of the 
medical curriculum. This approach would furnish a greater degree of clinical 
orientation for the Ph.D., and a sounder grounding in the basic sciences for 
the M.D. and, if well planned and encouraged, could be achieved without too 
great cost of extra time and money. 

Discussions by several groups led to firm rejection of a combined M.D.-Ph.D. 
program in which either or both of the degrees might be “watered-down.” It 
was felt that if the M.D. wishes to return to a preclinical department, he may 
be acceptable as a noncandidate research worker, but if he wishes to get a 
Ph.D. degree, he must abide by the full departmental requirements for this, 
including the requirements for a broad knowledge of the selected or underlying 
sciences. Even with these standards, the M.D. with his maturity and his medi- 
cal training may well complete the requirements for the Ph.D. degree sooner 
than could the individual with only a B.A. or B.S. degree. If he does graduate 
work first and in that capacity has had medical courses in biochemistry, physi- 
ology, etc., and then becomes a medical student, he commonly gets exemption 
from these courses in the medical school. If state boards permit, similar exemp- 
tions arise when an M.D. enters the graduate school. This rarely permits 
saving of time, but it does avoid the waste involved in repeating work already 
completed satisfactorily. In such matters, the graduate school should make 
intelligent use of the flexibility that can and should be characteristic of a 
graduate school. The danger that the medical education will suffer in a de- 


partment strongly interested in teaching graduate or college or other students 
must be met by staffing such departments adequately. Overemphasis on the 
graduate teaching will lead to neglect of the medical students and to hostility 
on their part.* 

2. Specific. Other approaches were mentioned in relation to the problem of 
providing an increased degree of competence and basic knowledge for pros- 
pective teachers. In one institution, a period of a year is provided between the 
first and second year during which selected students with an interest in teach- 
ing and research have an opportunity to spend this time abroad with the 
support of a Fulbright award. Another institution stimulates the interest of 
medical students in the basic sciences by a required research thesis which may 
be initiated at any time in the medical curriculum. The students who begin 
this thesis early in the curriculum exhibit interest and ability which make 
them likely candidates for an academic career. One institution has utilized a 
“scientific internship” for the training of investigators and teachers in the basic 
sciences. This consists of a two-year period following the medical internship 
when the trainee participates actively in the teaching and research program 
of, in this instance, a department of pharmacology. Variations of this are 
found in the increasing use by medical schools of joint appointments for 
younger staff members in both a clinical and a basic science department. 

The development of competence is stimulated by one department of a medical 
school through the medium of analysis of scientific articles before a faculty 


of the participants stressed the im ot 
teaching the interaction between teachers have come through an tional experience 
look: to the M.D. degree and those who the Ph.D. 


gree 

tion of critical importance for the welfare of the 
He usually has a stronger & in 
basic science than his M.D. the newer mere time using what he has 
it by further of deve physics, c or broloey. 

e = e basic univ y departmen 
demanded by the continuum which - yy ond thus he A to keep the medical school 
from becoming a “trade school” or a narrow, circumscribed specialty cnclusively devoted to 
the care of the sick by whatever means may ._~ current sanction. 

In general the Ph.D. receives a lower salary than the M.D. in 2 work. The M.D. may 
have a higher market value because there are more Lo, &., today for his clinical 
and skills. This difference is readily pasponaiesd sae e M.D. assumes a responsibility 
for the lives of others and b: | < fa rted from the pursuit of his own scientific interests. 
On the whole, however, it rprising that. among those college graduates interested 
in biological sciences, the great eanlattte in their careers in medicine so that they may 
become clinicians if at any time research werk and teaching fail to yield the desired income. 

His medical school colleagues often do not appreciate the egy e Ph.D. can 
to the medical —¥- program. He may be considered by some to be narrow, pane 
because he does not possess wide elinies knowledge. This limitation may result 
of little. gene but. often it is because his knowledge, broad though it may be, lies in — 

little general appeal and utility for his cial medical school environment. Of 

e M.D. not in clinical work can forget his background in a dt ears after graduation "it 
he does not make use of i knowledge and he too can become cA “narrow. 

How can this situation be improved? One method at this momen take an M.D. de 
By law, pour years are Fa gf for the M. D. de; whether or not ome of the medical school 
courses have already been Since the student must support himself while taking his 
M.D. degree, it is usually fF for him to spend more half-time on course work, 


2 SS aan y extra years may be needed for an M.D. degree after the Ph.D. degree has 
attain: 


Are there other remedies? The of Sin subjects” biochem logy 
may be said now to provide orienta ects = wheitienn is, how- 
ever, no similar orientation course in clinical sciences the Ph.D. can broaden his 
background. He must take all or none. 

As a partial remedy for this situation there could be an orientation course for Ph.D. 
students in the clinical and some of the linical sciences. What are the A 4 
organ. such a course at present? How it could be financed is only one of the problems. 
Medical school administrators may not consider the time well om > in teaching clinical 
sciences to Ph. D.’s who will not practice medicine. Yet these are who to a consid- 
gable degree will be teaching physiology and biochemist 7 to future medical students. 

pany A cannot get both degrees under present condi few M.D. graduates 

induced to undertake the necessary training and accept careers in the basic sciences. 

Clinical courses for these Ph.D. students would help them overcome any disadvantage relative 
to er clinical colleagues. And the trai Ph.D. students could 


schools as an undertaking as worthy every of careful attention lanning 
as the education of physicians. 


most of the are to _ quite care the patient is 
and the greatest good. The Ph.D.’s are a in the medical school ~ should 
recognize that they will be subject to certain limitations in the eyes of their M.D. colleagues 
been 


group. Also, junior staff members are encouraged each year to select areas for 
teaching which differ from those lectured on previously. This leads to a 
broader or more general familiarity with diverse segments of a field; training 
of this type is particularly valuable for laboratory teaching. 

Mention has been made previously of the desire of many faculty members 
with the Ph.D. degree for clinical orientation. In one institution the professor 
of medicine has conducted regular ward rounds for the faculty in basic 
sciences. Cases have been selected which provided a basis for broad discussions 
illustrating the integration of the basic sciences with clinical problems. An- 
other approach involves conferences between basic science faculty members 
and clinical faculty members relative to mutual understanding of teaching 
problems and teaching integration. 

It was also recognized as an aspect of teacher training that new points of 
view are frequently obtained by individuals who spend some time in other 
institutions either through private arrangements, on postdoctoral fellowships 
for those who have just completed training, or on fellowships for established 
faculty members on sabbatical leave. 

An important aspect of teacher training which was discussed was the pro- 
vision of the intellectual academic climate most desirable for the development 
of teachers. Such an environment may include: 

1. A general departmental enthusiasm for teaching with a good example 
and precept being set for the younger men in teaching as well as in research. 

2. An active research environment. 

3. A proper scholastic and intellectual atmosphere. 

The above three items are closely interrelated but teaching deserves prime 
emphasis, with the research making important contributions to teaching. 

4. Free and stimulating discussion with give-and-take among graduate 
students and staff. 

5. Discussion of administrative problems with the younger staff members, 
with their sharing in general departmental activities. 

6. An esprit de corps based upon the sharing of all problems among de- 
partment members, with inspiring leadership. 

7. Judicious participation by younger departmental members in extrade- 
partmental affairs and conferences. Even when this is not feasible, some par- 
ticipation may be derived from group departmental discussion of such matters. 


D. Financial Support of a Teacher Training Program 


It was recognized that financial support of a teacher training program is 
highly desirable and would permit a greater number of individuals to take 
the somewhat longer time that is required for training for a teaching career. 
It is apparent that while generous financial support has been given to research 
programs in medical schools, practically no funds have been available to sup- 
port a teacher training program, except for a limited number of predoctoral 
and postdoctoral fellowships. Even these, however, are awarded primarily for 
training for research and the recipient is severely restricted with respect to 
the amount of time which he can give to teaching activities. The encourage- 
ment of participation by graduate students and by postdoctoral fellows in 
teaching activities through the medium of stipends for this particular purpose 
would permit a more satisfactory approach to certain aspects of teacher train- 
ing programs. 

With respect to the financial support of a teacher training program, the 
participants expressed the opinion that funds should be derived both from 
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within and from without each institution. This should be a function of the 
institution as a whole; i.e., the administration working together with division 
or departmental heads should decide upon and seek out means appropriate to 
thei: particular institution. It was pointed out that the schools should assume 
a portion of this obligation, and not depend entirely upon outside funds for 
support of this educational function. 

The Institute considered at some length the benefits derived from scholar- 
ships as a part of a teacher training program. It was agreed generally that one 
of the most important problems in the field of medical education is the re- 
cruitment of individuals who may become outstanding scientists and teachers 
in the basic medical sciences. An important stimulus to the steady flow of 
scientific personnel from the undergraduate to the graduate level is the pre- 
doctoral fellowship. This type of fellowship serves many purposes. It acquaints 
undergraduate students with opportunities which exist in various fields of 
scientific endeavor, it provides incentive for high academic achievement, and 
it affords opportunites for continued education for those students who would 
otherwise be lost to the scientific field because of economic stress. Any reduc- 
tion in the number of predoctoral fellowships in the medical sciences would 
handicap severely future medical education. 

The Teaching Institute was also of the opinion that the postdoctorate fellow- 
ship programs of the various private foundations and government agencies 
represent a most constructive influence in the medical sciences and medical 
education. In order to develop effective teachers as well as competent scien- 
tists in basic medical sciences, it would be highly desirable for the postdoc- 
torate fellowships to provide greater latitude for the incorporation of teaching 
experience and the learning of teaching techniques for those fellows whose ob- 
jective is a teaching career in academic medicine. Although the present rule 
of the government agencies permits postdoctoral fellows to devote approxi- 
mately 10 to 15 per cent of their time to teaching, this is probably inadequate 
for a satisfactory teacher training program. 

Additional funds can be used, not only for predoctoral and postdoctoral 
teaching training programs, but also for the support of worthy students on a 
part-time basis during the year, and during a summer quarter or for a full 
year taken out of the medical curriculum. 


E. Evaluation of the effectiveness of teachers 


Some consideration was given to methods of evaluating the effectiveness 8f 
teachers. The suggestions made varied among the following: 

1. Student polls. Some schools have a formal mechanism for obtaining 
student opinion although others get information from students informally. 

2. Intern polls. These are generally thought better than student opinion. 

3. Polls of selected student groups such as members of Alpha Omega 
Alpha or graduate students. 

4. Faculty polls. 

5. Departmental chairman’s opinion. 

6. Achievements of students in various subjects on national examination; 
e.g., national boards. 

7. Substantial correlation of student standing in different courses. 

8. Analysis of what happens to students in their ultimate life work: e.g., 
how many go into the profession as teachers or research workers. This does 
not, of course, evaluate the number of good practitioners produced, which is a 
most important objective of the medical curriculum. 


. 


In the discussion of the value of faculty opinion regarding good teachers, it 
was felt that this was obtained principally at the departmental level by the 
departmental chairman who is supervising the teaching program, and by his 
discussions with his staff. Good teaching in some instances is also evaluated 
from the opinions obtained at the preclinical level by other departments teach- 
ing at the same time, as well as from the opinions of members of clinical de- 
partments. Discussion with clinicians regarding preclinical teaching may be 
an aid because of their views regarding the ultimate product of the medical 
school, while at the same time providing the clinician with an understanding 
of the objectives and viewpoints of the preclinical teachers. It is agreed that 
. it is important to identify good teachers; however, it is usually easier to get 
information about poor teachers. The ultimate judgment of teachers will 
depend upon the opinion of a few individuals, rather than on any precise 
technique of quantitative evaluation. 


Methods of Increasing the Number of Good Teachers 


The number of teachers in departments of physiology, biochemistry and 
pharmacology and their age distribution are shown in Tables 22 and 23A. 
Although Table 22 suggests that the number of vacancies in departments of 
physiology, biochemistry and pharmacology is not large, it gives no informa- 
tion regarding two important points; namely, whether the quality of the 
present teachers in these sciences is satisfactory and whether the present 
number of faculty members permitted by the budget is satisfactory for good 
teaching. Furthermore, there may be a real need for active recruitment to 
replace retiring faculty members since the past two years have witnessed a 
general decline in the number of graduate students in these departments as 
well as in the undergraduate college students electing to emphasize the bio- 
logical and natural sciences, with the exception of physics. It was recognized 
that the decrease in graduate student enrollment in the natural and biological 
sciences might be due in part to the fewer students of college age, resulting 
from the lower birth rate during the early 1930’s. However, the drop in en- 
rollment in the natural and biological sciences is real since it is also seen 
when calculated on the basis of percentage of total enrollment. Also, as previ- 
ously mentioned, failure to defer graduate students in the basic sciences from 
induction into the armed services has had an undesirable effect on enrollment 
in the graduate schools. 


A. Rewards of an Academic Career s 


° Several suggestions were considered in relation to methods of increasing 
the number of good teachers. One recurring thought was the need to increase 
the rewards of an academic career. One participant noted: “At the present 
time the people of this country, through their taxes and philanthropy, are 
contributing millions of dollars for medical research. This research is conducted 
by individuals whose medical training and experience have been gained in 
the medical schools and related institutes of our colleges and universities. 
Without continuation, expansion and adequate support of those who train these 
physicians and investigators, it is evident that future investigative work and 
fruitful use of research funds will be severely curtailed. While splendid sup- 
port has been given to research programs, little or none has been available to 
improve the conditions of those upon whose activities the future supply of 
investigators depends. The medical schools are the site of training of practically 
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all of the investigators and teachers for medical research—medical research 
which the government and the public need.” 

The medical schools need an increased degree of financial support which 
would raise the income level of those responsible for the continuing training 
of future teachers and investigators. Data obtained from the questionnaires 
and assembled in Tables 27, 3i and 32A indicated unanimous belief among 
deans and faculties that salary scales in medical schools are too low, and 
that income increases on the average of 25-35 per cent were highly desirable. 
This salary increase was deemed advisable not only for existing personnel, but 
also as a means of making an academic career in the basic sciences more at- 
tractive for prospective teachers. A general increase in academic salaries was 
considered the most important reward or recognition for making a career in 
teaching in the basic sciences more attractive (Table 27). This opinion is sup- 
ported by the views of senior medical students (Tables 28 and 29). The data 
reveal that a low income is the most important factor influencing the medical 
student against a career of teaching and research in the basic sciences, and that 
this career would be more attractive if it provided an income commensurate 
with that possible in the clinical fields. Also, a significant number of medical 
school graduates indicated that they did not enter an academic career, al- 
though wishing to, because they could not afford it (Table 30). In this con- 
nection, there exists the need for competing, to some degree at least, with the 
higher salaries offered by industry to both outstanding college seniors and to 
graduate students completing the requirements for the Ph.D. degree. Correc- 
tion of this financial differential by long-term financial support would accom- 
plish much to increase the number of capable young men and women entering 
teaching and research careers. Similar attraction away from a teaching career 
toward larger salaried positions has been seen in the form of positions in 
research institutes and in large project research, generally in the clinical 
divisions. To be sure, the financial support for the latter positions is not uni- 
formly so secure as that for a teaching position. 

In connection with the discussions of financial rewards for teachers in 
biochemistry, physiology and pharmacology, strong criticism was expressed 
regarding efforts to provide relatively insignificant increases in income for 
faculty members through “extra department” teaching assignments to aux- 
iliary-medical groups, at bargain prices ($10 to $20 per lecture). This ap- 
proach emphasizes the dire need for increased income for these teachers, and 
it would be more reasonable to ascertain the number (one or several) of staff 
members required to carry an extramural teaching load of the size requested 
and % demand an equivalent contribution to the departmental budget. This 
contribution should be in an amount at least equal to the salaries of the staff 
required. This is particularly true when the extra teaching is unwelcome and 
nonstimulating to the department. 

As a corollary of increased financial rewards for a teacher, it was uniformly 
felt, despite the data presented in Tables 36 through 40, that more consideration 
must be given to teaching ability when appointments as well as promotions 
with their attendant increase in income are being considered. The participants 
did not feel that the degree of emphasis placed on teaching accomplishments 
by deans and chairmen of departments was as great as that indicated in the 
above mentioned tables. Indeed, one former dean questioned the accuracy 
with which a dean could evaluate objectively the teachers in departments with 
which he had little personal day to day contact. Additional evidence on this 
point is seen from the fact that academic promotion based on teaching ability 


was considered by faculties as being of almost equal importance to salary 
increases as a reward or recognition toward making a career in teaching in 
the basic sciences more attractive (Table 27). It would appear, therefore, that 
if deans do consider teaching accomplishments an important factor in evalu- 
ating faculty promotions and rewards, the faculties apparently fail to see 
tangible evidence of this policy. 

It was also interesting, in connection with the discussion of the basis for 
making professorial appointments, that the majority of delegates felt that 
available or open professorships in medical schools should be advertised in 
professional journals and applications invited (Table 43). It may be noted in 
this connection that one institution has announced in a recent issue of the 
Journal of MepIcaL EpucaTION, a desire to receive nominatigns for the chair- 
manship of its department of surgery. It was clear from the expressed opinion 
that some degree of increased enthusiasm for teaching would be evidenced 
simultaneously with the adoption of a general policy that good teaching as 
well as good research was worthy of recognition. 

Other rewards for a teaching career were also considered of importance. 
An increase in financial support of medical schools would permit an increase 
in the size of faculties and thus achieve a more desirable teacher to student 
ratio. It was pointed out that a teaching career in the basic medical sciences 
generally offers more time for reflection than is found in the clinical area, but 
that, under the present conditions, even here time for contemplation and 
reading seems to be rapidly disappearing from the academic scene in medical 
schools. 

In relation to the provision of additional time, the desirability of a sab- 
batical leave program was pointed to as an important aspect of teaching 
rewards. The value of a sabbatical leave of six to 12 months is too well 
established and known to warrant elaboration here. 

Additional aspects of desirable teaching rewards mentioned were provision 
for tenure and the achievement of the most desirable intellectual environ- 
ment in which to pursue an academic career. 

The foregoing considerations deal chiefly with the rewards that may make 
an academic career in the basic sciences more attractive, and thereby probably 
increase the number of good teachers after training is completed. Rewards or 
support for teachers in training, during their Ph.D. or M.D. programs, were 
again discussed (see page 67). 


B. Provision of Information Regarding an Academic Career 


Considerable time was devoted to discussing the inadequacy of descriptive 
information available to good students regarding an academic career. Pro- 
cedures for improving this situation were discussed with respect to possible 
candidates at the high school and college levels, at the Ph.D. and M.D. stages 
and at the postgraduate rank. 

At the high school and college level, good students as well as the science 
teachers should be acquainted with and interested in the opportunities avail- 
able for graduate study in the medical science area. It was suggested that this 
might be done at a national level through the Association of American Medical 
Colleges, the Federation of American Societies for Experimental Biology, the 
National Science Foundation and by the individual universities. A variety of 
devices was mentioned by which this could be accomplished; e.g., personal 
contacts by presidents, deans and faculty members with colleges and univer- 
sities, scholarships, a descriptive prospectus, visits to medical institutions by 
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the students and their teachers, etc. This would extend the recruitment pro- 
gram, with a view toward quality even more than quantity, down to the roots 
of the educational structure rather than having it, as at present, concentrated 
too late and too little at a time during the later periods of the student’s training 
and development. The comment was made that in several universities the num- 
ber of students electing careers in physiology has been definitely related to 
integrated curricula in physiology, extending from the university biology de- 
partments into the associated medical schools. 

In connection with the above, sentiment was evident to the effect that courses 
in mammalian physiology in colleges might duplicate efforts of the medical 
curriculum. However, it was felt that a good orientation course in biology as 
a dynamic science supplied and applied to the students would be desirable at 
the college level. The students should get not only the concepts of a classical 
course, but also the idea that it is a growing field contributed to by living 
persons. This could be managed significantly if students had contact with peo- 
ple in the basic sciences through talks, demonstrations, etc. This might give 
the student a knowledge of and interest in a possible career in this field. 

In connection with the preparation of a prospectus describing programs of 
graduate study in the basic medical sciences, it was suggested that this might 
be a part of a brochure outlining the opportunities and advantages of a career 
in the basic sciences, with particular reference to teaching and research.* An 
important statement to be included in a publication of this type would be the 
fact that the academic environment is the place where one interested in medical 
research and teaching can pursue his life’s work and interests. 

Dr. Eugene M. Landis** has reported on the determining factors which led 
48 prominent physiologists to enter a scientific career. In this series, the deci- 
sion to enter science was attributed to friends or relatives by 38 per cent, to 
high school teachers by 18 per cent, to college teachers by 41 per cent and to 
others by 4 per cent. Fifty per cent decided upon a scientific career between the 
ages of 17 to 20, and 25 per cent between the ages of 7 and 16. 

In the faculty questionnaire for the first Teaching Institute similar informa- 
tion was sought from all full-time faculty members in the three disciplines by 
the following question: “Why did you enter your present profession?” Mrs. 
Elisabeth Webster has analyzed the answers to this question; a summary of her 
analysis is as follows: 


“Among the 716 faculty members who replied to this question, 44 
per cent specifically mentioned influences dating prior to their 
graduate school education. Of these 317 individuals, approximately 
19 per cent commented that they had had a childhood or adolescent 
interest in science which had initiated thoughts of a career in some 
phase of scientific work. For some, this was an active interest in 
some area of the natural sciences encouraged by organizations such 
as the Boy Scouts, or by teachers and parents, which led to an in- 
creasing curiosity and interest in biological phenomena. Others had 
an early desire to become a physician and this intent directed the 
course of their academic studies. Another group stated that their 
initial interest was stimulated by reading the lives and accomplish- 
ments of great investigators. And still another relatively large group 
simply stated that they wanted to be teachers, and that a later 
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interest in science determined the type of teaching most satisfactory 
to them. 

“The influence of family and friends on the choice of a career was 
mentioned by 21 per cent of those referring to pregraduate school 
factors. In this group, a father or other relative who was a physician, 
a familial tradition in teaching, parental attitudes toward intellectual 
achievement or a professional career, and a family environment 
which stimulated the desire to choose a career in which the indi- 
vidual could be of service to mankind, were mentioned as specific 
examples of familial factors. 

“The influence of a high school science teacher was mentioned by 
10 per cent of the basic scientists referring to pregraduate influences. 
A lasting interest in science was aroused by the teacher’s enthu- 
siasm for his subject and his interest in his students. Two of the 
basic scientists reported that they were allowed to carry out research 
projects of their own choosing under the direction of the teacher 
and that this introduction to investigative work provided the founda- 
tion for a continued scientific interest. Also mentioned in relation 
to high school teachers was the initial interest in teaching awakened 
by the personality of a high school teacher. Several others men- 
tioned that they originally planned to teach at the high school level 
owing to the influence of a particular teacher, but, as their interests 
developed with further knowledge, they chose to prepare to teach 
at the graduate level. 

“Thirty-eight per cent of the basic scientists mentioning pre- 
graduate school influences attribute their original interest in science 
to a college teacher. The importance of the role of the pregraduate 
teacher was emphasized by one of the faculty members in this state- 
ment: ‘Encouragement, patience and affording opportunity to inter- 
ested students is of greatest importance. In this respect, the teachers 
on the premedical level are of equal importance in fostering interest 
in the student if the medical educator is to succeed in his goal.’ 

“The remaining 12 per cent of those mentioning pregraduate 
influences stressed opportunities present at the college level such as 
student assistantships in a science department which provide the 
opportunity to assist in teaching or research and to work intimately 
with the department members. Not only did such positions acquaint 
them with the duties and responsibilities of an academic position 
but also gave them an opportunity to evaluate their own abilities 
for teaching and research. Also mentioned were the opportunity of 
studying basic sciences at the college level in order to become 
acquainted with the possibilities in these fields and the value of 
summer positions at biological laboratories, which again allow the 
student to work among established scientists in an informal 
atmosphere. 

“Of the whole group of 716 basic scientists who answered the 
question, 44 per cent mentioned the importance of a teacher's 
influence at some level of their training. Twenty-three per cent of 
the total number stated that they were influenced by a teacher at 
the graduate level, 17 per cent at the college level and 4 per cent 
at the high school level. The influence of the graduate teacher was 
usually mentioned as a positive influence responsible for directing 
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the individual into a career of teaching and research. On the other 
hand, one faculty member wrote: ‘I felt that I could be as good a 
teacher as the best I had had during my training. The fact that I 
had encountered so many poor ones and relatively poor ones con- 
vinced me that the need for good teachers was enormous!’ 

“In addition to the teacher influences, the opportunity to work in 
a department as a research or teaching assistant was mentioned as 
a significant factor at the graduate level. Fifteen teachers with the 
M.D. degree believed that this was important in their selection of 
an academic career. The availability of fellowships for such work 
was mentioned by 33 teachers with the Ph.D. degree, some of whom 
stated that their interests were directed into fields in which fellow- 
ships were available. Others of these made the point that teaching 
fellowships had interested them in pursuing teaching careers.’’ 


Concluding Comments 


Throughout the above mentioned discussions, it should have been evident 
that many of the opinions expressed could not be considered the unanimous 
view of the participants in the Teaching Institute. Rather, it should be empha- 
sized again that the comments contained in this chapter represent almost the 
total number of viewpoints presented at the sessions. The participants were 
eager to exchange ideas and opinions, to learn what other teachers and insti- 
tutions were doing and the reasons for these programs, and to consider possible 
applicability to their own academic scene of newly learned information which 
seemed worthy of adoption. It was evident that for many topics discussed, 
problems existed in the environments of individual medical schools which 
could not be solved readily by one or more of even the majority views which 
were voiced. Thus, it was emphasized that teacher problems may differ among 
the various medical schools, and that the problems of teachers will vary among 
the individual faculty members of departments of biochemistry, pharmacology 
and physiology. The discussions were free and active, and gave warm reassur- 
ance that our medical schools have not become research institutes designed 
to serve the pleasure of the faculty, but that the faculty is concerned with the 
basic teaching program to the end that it may provide the maximum benefit 
for all students and fulfill all of the goals of a modern school of medicine. 
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Chapter 6 


Teaching and Learning Techniques 
VICTOR E. HALL* 


HE FOURTH DAY of the Institute was devoted to discussion of teaching and 
. learning techniques. Each of the various topics on the agenda (see 
Appendix IV) was considered by several but not all the six sections. 

Learning is at once the sole means and end of medical education. An activity 
of the individual student, it is dependent on his endowments, on his prior 
education and on the techniques he has acquired before reaching medical 
school. That these techniques are effective to a high degree is proved by his 
having met the stringent requirements for admission to the school. This is 
not to say that these techniques do not need to be changed to meet the exacting 
demands of the medical curriculum nor that medical educators need not con- 
cern themselves with means of aiding students to improve their methods of 
learning, in the classroom, laboratory, library and study room. However, 
in this the medical faculty can serve only as advisors or helpers in times of 
trouble. Primarily, learning is the student’s responsibility. Rightly or wrongly, 
the Institute devoted only passing attention to learning techniques, feeling 
perhaps that, if we as teachers can provide a learning environment appropriate 
to the student’s high learning capacity, we will have cause for deep satisfaction. 

Teaching then is the creation of an environment conducive to learning. It 
accordingly requires not merely that facts, concepts and procedures be pre- 
sented, but that they be presented in a manner fitting to the prior knowledge, 
interests and aspirations of the various individual students in a manner that 
releases their creative abilities and encourages a life-long continuation of 
learning. Such teaching requires a highly developed sensitivity of the teacher 
to the immediate state of the minds of the students, not only as a class but 
also as individuals. This personal relationship of teacher to student, as was 
repeatedly emphasized in the discussions in the Institute, is akin closely to 
the artistic relation of the actor to his audience and deeply involves the 
personality of the teacher. Accordingly the good teacher is at his best when 
free to use the approach which utilizes to the full his own creative talents with 
a minimum of organizational restriction. It was in this context that teaching 

. techniques were discussed, with full realization that no procedure can be 
recommended as deserving universal adoption but that each teacher be free 
to employ the techniques best fitted to his inclinations and circumstances. 
Nevertheless, it was believed valuable to explore the field of teaching tech- 

° niques, and to bring to the attention of teachers ideas and procedures which 
each might find helpful in his own way. 


Laboratory Exercises 
A. Need for Laboratory Work 


“Is laboratory work justified in view of the student time and effort, the 
staff time and the expense involved?” This introductory question asked of the 


*Footnotes to Chapters 3, 4, 5 and 6 were added by the editor and not by the authors. 


basic medical science faculties in the questionnaire brought forth an over- 
whelming vote of approval: 92 per cent of physiologists, 96 per cent of bio- 
chemists, 90 per cent of pharmacologists, and 90 per cent of those in joint 
departments voted Yes (Table 56). The opinion was almost as strong in favor 
of the view that it is essential to have laboratory exercises in all three of 
the scierces (82 per cent, 87 per cent, 81 per cent, 88 per cent Yes). A smaller 
group believed that “the general aims of laboratory work could be satisfied 
by one course in laboratory work correlating certain aspects of all three 
sciences” (43 per cent, 36 per cent, 33 per cent, 23 per cent Yes). 

As shown by the results of the questionnaire (Table 50), teachers of the 
three sciences consider laboratory exercises to have approximately the same 
value as lectures and conferences. 

These affirmations of faith in the value of laboratory work in general and in 
all three sciences in particular were not seriously challenged during the 
Institute discussions.* There was, however, a fairly general dissatisfaction 
ranging from restrained criticism of details up to outspoken discontent with 
current methods of conducting laboratory exercises, the nature of which will 
be presented later. 


B. The Amount of Time Allocated to Laboratory Exercises 

In an effort to determine whether the hours allotted to laboratory time in 
typical medical courses in the three sciences were satisfactory, information was 
sought in the preconference questionnaires as to (a) the total time devoted to 
laboratory work and its component parts, and (b) the opinion of various 
groups as to what changes, if any, should be made therein. 

Concerning current practice, the data on the total number of hours devoted 
to laboratory work, presented in Tables 51A and 51B, show a modal value of 
101-120 hours for physiology, the same for biochemistry and 61-80 hours for 
pharmacology. The use made of laboratory time is described in Table 55. 
The modal number of experiments and demonstrations for each science is 
21-40 hours. This means that roughly each “experiment” occupies between 
three and four hours, or one ordinary laboratory period. 

Turning now to opinion concerning the advisability of changing the time 
allotted to laboratory work, we have in Table 52 the results obtained by ques- 
tioning the clinical groups. Except for recent graduates, they appear fairly 
content with present practice in that about half approve of it and approxi- 
mately equal numbers advocate increase and decrease. There appear to be more 
who would prefer an increase in laboratory work in physiology than in bio- 
chemistry or pharmacology, and more who would prefer a reduction in time 
for pharmacology and biochemistry, but the significance of the differences 
is not above suspicion. 

During discussions at the Institute, the opinion was voiced by some members 
that in present laboratory practices “important opportunities are wasted and 
students become bored with the assigned work to the extent that the time for 
laboratory work should either be reduced or much more profitably used.’’** 
Many members felt that students should be left more unassigned time for 
reflection, library study and self-directed learning, opportunities for these 
activities being given within the hours now occupied by laboratory experiences. 


clinical groups (Table ‘St and rated laboratory experiments well below 


teaching tec og 3 per cent of recent graduates of medical 
schools Woaviesd. allotting less time to kin physiology, biochemistry and phar- 
logy, respectively (Table 52). 


gy Am ae studerits commented frequently that they wanted not less but better laboratory work. 
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With these exceptions, no considerable body of opinion regarding change in 
time assigned to the laboratory developed. 
C. Aims of Laboratory Work and Their Attainment 
The questionnaire sent to all faculty members in physiology, biochemistry, 
and pharmacology departments contained the following question: “In your 
opinion, what should be the aims of a laboratory course?”’ Fifteen possible aims 
were listed and a rating of 0 (relatively unimportant) to 3 (very important) 
requested for each. The list of aims and the ratings given appear in Table 8. 
The weighted means of the scores for the various aims were, in order of 
preference: 


H. To train students to make accurate observations... 2.08 
|. To instill healthy habits of recording observations... 
J. To stimulate curiosity vile 
L. To develop a critical attitude toward new claims by training ia quentitative 
evaluation of results 2.27 
K. To give students a “feel” for the manner in which the concepts of these 
sciences have been arrived at... 
©. To have the students learn by doing... 
A. To illustrate material given in lecture... aes | 
N. To make possible informa! personal contect between ‘students ‘ond stoff AG 
C. To emphasize the quantitative aspect of matters considered -_ 1.72 
M. To stimulate a desire to undertake original research.. ee 
D. To emphasize clinically applicable information in these disciplines... comneebe 
F. To familiarize students with equipment used in clinical laboratories m (EEG, 
4.29 
E. To train students in techniques used in clinical medicine... Re wsere 
G. To acquaint students with special apparatus used in research... eT 
B. To repeat the classical laboratory experiments of these disciplines. POTS 


At the Institute, this evaluation of the aims of laboratory instruction was 
generally accepted. It soon became evident that the participants felt rather 
generally that laboratory exercises as presently conducted fall seriously short 
of achieving the aims held in highest regard by the staff members responsible 
for the courses. 

Possibly the principal shortcoming emphasized in the discussions was the 
requirement of performance of too many exercises without giving students 
adequate time for analysis of results, for discussion and reflection on the 
mechanisms responsible for the phenomena observed, and for considerations 
of their implications relative to other aspects of the science or to medical 
practice. A second major defect revealed was the relative absence of oppor- 
tunity for the student (a) to employ his ingenuity in devising experiments or 
in modifying their design, (b) to satisfy curiosity as to particular aspects of 
the exercise and (c) to repeat experiments in which there were technical 
failures or unusual results. Other deficiencies noted included inadequate 
apparatus and other physical facilities. The result, it was pointed out re- 
peatedly, was that often “the enthusiasm which students show at the beginning 
of the laboratory course yields to frustration and boredom as one half-done, 
ill-digested exercise rapidly follows another. The satisfaction of a stimulating 
job well done is only rarely afforded.” 

This interpretation of the trend of thought represents the views of those 
members of the Institute most critical of current practices. At the other 
extreme were many who considered that present procedures were as satis- 
factory in principle as any alternatives suggested, although admitting much 
room for improvement in their detailed execution. Between these extremes 
many took intermediate positions. There were, however, few if any who 
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would move toward more exercises, more rigid schedules or less opportunity 
for exercise of student initiative. 

Turning now from this analysis of deficiencies to efforts at amelioration, we 
find fairly general agreement that students should be asked to do “fewer and 
better” experiments, that there should be “less doing and more learning,” 
through giving the students “more free time for library work, conference 
work and collateral reading of a non-obligatory nature.” It was emphasized, 
particularly by one discussion group, that “this did not imply that the hours 
granted to each subject should be curtailed but that this additional time should 
be reserved for the discipline and provide the student time for desirable 
maturation in this discipline.” 

It was realized that such a reduction in the number of exercises would 
imperil the present degree of coverage of subject matter in the laboratory 
courses. Here we were faced with a dilemma. On the one hand, all agreed 
that direct contact and experience with the phenomena on which the sciences 
rest should be as broad and deep as possible, that they should be seen, heard 
and felt, and that the benefit is greater to the degree in which the student is 
personally and directly involved in the experience. This, paraphrased from a 
special statement prepared by one member, is presumably what was meant, 
though less elegantly stated, by those who emphasized the importance of 
“illustrating material presented in the lectures.” From this viewpoint, it would 
appear that the more phenomena presented in the laboratory, the more the 
students will profit. 

On the other hand, it was realized that attainment of the aims given highest 
ratings in the questionnaire and in the minds of the participants at the Institute 
required emphasis on aspects other than phenomenological content. What these 
aspects are will be considered in a moment, but their implication was, accord- 
ing to one section at least, that “content is not of paramount importance.” 
This is in agreement with the relatively low rating (1.96) given to the aim 
of “illustrating lecture material” in the questionnaire returns from staff 
members. 

What then are the objectives of laboratory work outranking content? 
According to the questionnaire results, they include “training in accuracy of 
observation,” “development of healthy habits of recording results,” “stimula- 
tion of curiosity,” “development of a ‘feel’ for the manner in which concepts 
have been arrived at,” “development of a critical attitude by training in quan- 
titative evaluation” and “learning by doing.” These several aims taken together 
appear to require that students, throughout the laboratory course, have experi- 
ence in procedures whereby the concepts of the sciences have been developed; 
it may be fair to say that on no subject was there more nearly universal 
agreement. 

The comments of several sections were: “There was general agreement that 
the best laboratory exercises are those which develop experience in the use 
of the scientific method.” “It seems to be a fairly definite consensus that many 
of the experiments in all three disciplines should be exercises in the use of 
the scientific method involving hypothesis formed, choice of methods, obtaining 
of results and the drawing of conclusions.” “The laboratory should include 
some exercises to train the student in accurate observations, healthy and 
systematic recording of data, yet preserve his curiosity and stimulate individual 
thinking . . . and encourage him to correlate and relate his thoughts to other 
bodies of knowledge.” 


It was pointed out repeatedly that efforts in this direction have characterized 
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most laboratory courses in these sciences throughout their history. Perhaps the 
clearest indications of these efforts have been assignment of “special problems” 
or “projects,” usually in the latter part of laboratory courses. Other efforts 
have included conference discussions of laboratory results in such a manner 
as to make the “experiments” to some degree “exercises in the use of the 
scientific method.” 

However, what appeared to emerge from the discussions was a desire to 
infuse the scientific attitude more generally throughout the laboratory courses. 
To those most devoted to this concept, it meant that almost all of the laboratory 
time should be devoted to exercises involving active student participation in 
hypothesis formulation, choice of methods of approach, execution of experi- 
mental procedures to the point of obtaining results adequate for analysis, proper 
collection, recording and analysis of data, and the drawing of conclusions and 
inferences concerning significance of the findings. Others were more conserva- 
tive in the degree to which this approach should be adopted. It was recognized 
generally that the means employed would necessarily vary widely in accord- 
ance with the personal convictions and desires of the instructors involved and 
the local facilities available. 

D. Scientific Method in Laboratory Teaching 

Two fairly distinct approaches emerged as means of making laboratory 
work include “exercises in the use of the scientific method.” One was “project 
teaching,” while the other would attempt to change conventional laboratory 


exercises so as to approach more closely the performance of scientific experi- 
ments in the true sense of the term. 


1. PROJECT TEACHING 


“Project teaching” occupied a large part of the time of the Institute and was 
considered in one or another aspect during all the days of the discussions (see 
pp. 29 and 44). The extent to which project teaching is practiced is repre- 
sented in Table 60. Of 187 departments, 46 reported its use, and of these 46 
the chairmen of 48 felt that their experience was favorable. This is in agree- 
ment with the enthusiasm which was fairly general among the members of 
the Institute who had used this type of educational procedure. 


It was evident in the discussions that the term project teaching embraced a 
considerable variety of procedures. In a special group meeting Friday morning 
to consider this topic, two rather distinct definitions were formulated: (1) “A 
project is a chronic experiment undertaken by a group of students who sustain 
an interest in a limited subject over a period of time. The chronicity of this 
is important in allowing the student to develop some really intimate contact 
and knowledge of the one specific field of interest.” (2) “The project is basically 
a research topic selected by the student, wherein the experiment is designed 
by the student; the performance of the experiment is his responsibility, and 
the student makes a presentation to the whole class of his results.” 


The distinction between these types of projects lies in the amount of respon- 
sibility placed on the students for the overall performance. In a program 
typical of the first type, students ordinarily select topics from a list prepared 
by the faculty although certain students may be allowed to work on topics 
of their own choosing. The topics may involve repetition of classical experi- 
ments or experiments described in recent literature. In some instances at least, 
students are encouraged to go “beyond the protocol” if they wish. 

In the second type the research may be carried out on topics suggested by 
the staff or by themselves. In the latter case, faculty approval is usually 
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required and it is felt that a considerable degree of faculty direction in formu- 
lation of hypothesis and procedures is highly desirable. In both types topics 
chosen must be suitable for pursuit under the local conditions of faculty 
interest, facilities and the like, for they often involve use of the research 
apparatus of the staff members supervising the work. In a number of cases 
an interdisciplinary approach is employed and considered a valuable aspect 
of the program (see page 44). 

Students work in groups of two to eight with an average of about four. 
It is desirable for the students to be free to form these groups voluntarily. 
The number of groups supervised by one faculty member varies from one 
to about six; senior members ordinarily direct more groups than do their 
juniors. Members of the staff of other departments, including the clinical 
departments, may act as supervisors. The time allotted to the project varies 
considerably, ranging from four to 11 weeks. It tends to be shorter in physi- 
ology and biochemistry than in pharmacology departments. 

Preliminary study of the pertinent literature is encouraged or required. 
Following completion of the experimental work, written or oral reports or 
both are required. The written reports approach in varying degrees the form 
and content of publishable scientific papers, including reviews of the literature 
and quantitative, if not statistical, evaluation of results. The oral reports, 
lasting from 10 to 50 minutes each, are made to the whole class as a rule and 
the criticism of fellow students as well as the faculty is invited in 10-15 
minute discussion periods. Sometimes this exercise is directed by the students 
themselves with a minimum of faculty participation. The experience gained 
by the students both in preparation of written reports and in their oral pres- 
entation is considered an important feature of the project form of teaching. 

The major advantages claimed for project teaching include: (1) giving 
students “the feeling of how to approach a problem,” and thus to appreciate 
the means by which the scientific basis of medicine has been acquired and, 
as a corollary, to have an intelligent and critical attitude toward new develop- 
ments therein; (2) stimulating student interest, not only in the material in- 
volved in the project, but also in the discipline in general; (3) training in 
preparation of written, and presentation of oral reports; (4) offering the faculty 
a view of the student and his special abilities and capacities other than that 
based on scholastic attainment alone; and (5) stimulating and educating the 
members of the instructional staff. 

The disadvantages include: (1) undue concentration on one aspect of the 
subject to the detriment of acquisition of the traditional body of knowledge of 
the course—a view contested by the group which felt that in this program 
“the student can and does learn the rest of the body of knowledge and some- 
times gains even a greater body of knowledge from student reports of other 
projects and from both formal and informal discussions both inside and outside 
of the laboratory;” (2) too great a demand on the time of the students, 
together with the danger of encroaching on the time of other departments, 
objections apparently stemming from failure to allot to the project enough 
time in the regular laboratory schedule; (3) the considerable increase in time 
generally required of the teaching staff and (4) the requirement of additional 
apparatus and other physical facilities. In departments in which a considerable 
number of staff research programs are under way, the students working on 
projects often use some of the apparatus used in these programs. This was 
considered natural and proper by some, objectionable by others, but in any 
case makes projects physically possible without additional outlay for equip- 
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ment. In departments where such facilities are not available, project teaching 
would ordinarily require acquisition of additional apparatus. It was generally 
agreed that project teaching does not cost more than conventional laboratory 
work for expendable materials. 

It was felt by many that the advantages of the project system are greater in 
pharmacology than in physiology or biochemistry because of the greater 
maturity of the students, their prior training in the techniques of the other 
sciences and the nature of the subject. However, as stated above, the general 
attitude of the members of the Institute to project teaching was one of real 
sympathy, interest and enthusiasm. 


2. SHORTER EXERCISES 


The possibility of devising laboratory exercises involving experience in the 
use of the scientific method but requiring much less time than typical “projects” 
was strongly urged by some members of the Institute. Again two approaches 
were suggested, differing in the degree of student initiative and responsibility. 
The first approach involved the use of conventional, assigned laboratory exer- 
cises described in the syllabus, followed by conferences in which the data are 
presented and analyzed, and conclusions and implications brought out. This, 
apparently a fairly common practice in medical schools, does indeed give 
students experience in certain important aspects of the scientific method. 
What is missing is experience in the equally important aspects of hypothesis 
formulation and in design of experiments. 

It was this deficiency which led others to suggest a somewhat more com- 
prehensive yet brief approach. One specific plan suggested “units” of four 
exercises: (1) an assigned laboratory exercise (such as the conventional 
mammalian blood pressure study in physiology, that on the influence of insulin 
on blood glucose in biochemistry or that on digitalis effects in pharmacology) 
with the aim of providing the student with knowledge of a number of phe- 
nomena with which to deal; (2) a conference considering the results and the 
biological mechanisms concerned in their exhibition, in the course of which 
uncertainties of interpretation or other considerations might lead students, 
with faculty assistance as needed, to formulate hypotheses as to these mecha- 
nisms and to design some variant on the original procedure, possibly involving 
additional observations of other types; it is expected that the experiments so 
designed would be different for each student group involved; (3) a laboratory 
period in which the planned experiment is carried out; and (4) another con- 
ference in which students present orally results obtained in their various 
experiments and the conclusions and implications to be drawn from them, 
followed by student and faculty criticism and discussion. 

In the four periods constituting such a “unit,” the complete cycle required 
for the use of the scientific method (facts and concepts, hypothesis, experi- 
ment, new facts and revision of prior concepts) would be experienced inti- 
mately by the student. And if a number of such “units’’ were made part of the 
course, it is claimed a “feeling’”’ for the scientific method would be developed. 
It was emphasized that since such “units” demand a considerable expenditure 
of time, they should be devoted to topics of considerable breadth at strategic 
places in the course, preferably after students have some orientation in the 
topic and some technical training in the procedures required. No actual experi- 
ence in the use of such an educational procedure was reported; thus the feas- 
ibility and the degree in which the a priori value of the procedure would be 
shown cannot be evaluated. Plans for attempting it were reported. 


What is important about such suggestions is that they represent an attempt 
to introduce into the body of the laboratory course something of the working 
procedures, intellectual as well as technical, by which physiologists, bio- 
chemists and pharmacologists have built up the bodies of their respective 
sciences. 


E. Role of the Instructor in Laboratory Teaching 


Supervision of student laboratory work is carried out in about half of the 
medical schools by staff of professorial rank; instructors and graduate students 
are also involved in the other schools, although the role of graduate students 
is apparently quite small (Table 57). The number of students supervised by 
one instructor varies from six to more than 30, the mode being in the interval 
of 16 to 20 in all three sciences. 


The degree of closeness of supervision preferred by the faculty (Table 58) 
is best represented by “general supervision with immediate intervention if 
things are not going well,” rather than the more extreme attitudes of “im- 
mediate supervision” and “general supervision” of less close type. Very few 
favored “availability on request for help only.’ In the discussions, it was 
emphasized that the extent of supervision varies markedly with the nature 
of the experiment, local conditions and individual judgment. According to one 
section, “the instructor can contribute best to the usefulness of the laboratory 
exercise by stimulating the student to think about the phenomena that he has 
observed and in raising questions concerning the significance;” i.e., to make 
“provocative inquiry.” 


F. Nature of Written Laboratory Reports 


Current practices in this respect appear in Table 59, which may be sum- 
marized as follows: Of the departments reporting, about 21 per cent required 
rather complete statements of purpose, methods, results and calculations; 
57 per cent required brief statements of results with calculations; 12 per cent 
required simple data sheets, and 10 per cent required no reports. 

In the discussions at the Institute, two general attitudes appeared. Some 
felt that “the importance of laboratory notebooks kept in great detail has 
been exaggerated.” Others felt that complete written reports “emphasized the 
importance of exactness in all aspects of the laboratory procedure” and pro- 
vided an opportunity for showing “some originality of thought in connection 
with the problem illustrated by the laboratory exercise.’ However, it is difficult 
to assign proper credit to individual students when they work in groups or 
when they make use of notebooks available from prior years. 

These two attitudes may perhaps be reconciled. In exercises involving the 
use of the scientific method, it is generally agreed that the production of a 
fairly complete scientific report is an essential feature of the exercise and one 
contributing richly to its value and that course time must be made available 
for its preparation. By contrast, where conventional set exercises are required, 
without time for extensive work on a report, the nature of the report should 
be realistically adapted to students’ time in relation to other demands made 


upon it. A few good complete scientific reports should be more rewarding 
than a long series of routine “writeups.” 


G. Evaluation of Laboratory Work 


The data in Table 64 B-3, show that most schools enjoy a combination of 
procedures for evaluation; of these, performance in conferences appears to 
be the most commonly used, followed by examination of notebooks and prac- 


tical laboratory examinations. The opinion reached on this matter by the 
participants was somewhat at variance with that reported in the questionnaire. 
The section considering the subject most carefully stated that “the final 
evaluation of laboratory work must necessarily represent a synthesis of 
impressions gained from observation of the student's attitude in the laboratory, 
his performance in conferences, his understanding of the principles of the 
procedures and his general knowledge of the subject matter—much of this 
being purely subjective in nature.” Technical facility was not considered an 
important matter in evaluation. “It was felt that the performance of the 
individual student could be evaluated satisfactorily even though he worked 
in a group.” This problem is a part of the general problem of examinations 
and grading which is considered in a later section. 


H. Laboratory Manuals 


According to the data in Table 61, all of the 68 physiology departments 
reporting use manuals prepared by themselves; 38 biochemistry departments 
use their own, while 14 use a published manual; 56 pharmacology departments 
have their own and only one uses @ published manual. 


In response to the question: “Would you like to have, for student use, a 
loose-leaf lab manual to be compiled from outstanding experiments now 
being done in all the medical schools in the country,” 72 per cent of depart- 
ment chairmen replied in the affirmative (Table 61). However, in the Institute 
discussion of this proposal, the overwhelming majority disapproved of pub- 
lication of such a manual because of local differences in laboratory equipment, 
class size, etc. “The opinion was expressed that most of the objectives toward 
which such a manual would be directed could be accomplished quite satis- 
factorily on a purely informal basis by direct communication between different 
institutions.”’* 


*Before the Institute, one physiologist was asked to make a careful survey of 64 laboratory 
manuals used by departments of physiology in American medical schools. He reported in 
part: “A surprising number of the experiments were uninspiring and I should think of little 
moment to anyone interested in swapping exercises. However, there were a significant number 
of experiments done by one or a few schools that might well be of interest to others. To my 
mind this was true for all systems and all types of experiments. Were I responsible for the 
conduct of a student laboratory, I would welcome sitting down with these experiments and 
mulling over them. The real problem is how to make these or any experiments available to 
all; in some instances the laboratory manuals and experiments that I thought were unusually 
good originated in schools that were less well known to me. I should think that the decision 
as to whether I got to see any given experiment might be left up to the man who devised it. 
A central repository for experiments ought to be provided where one could send for what he 
wanted. This would seem preferable to compiling a hybrid manual and then shipping it out 
to all points. A department then, if it were interested in letting others know what it was 
doing, would send what experiments it thought might be of interest to other schools to the 
central agency. This agency would then sort and store these experiments, and reproduce them 
upon request for interested individuals.” 

Another physiologist, after a careful study of 10 physiology manuals reported: 

“The case for a compilation of selected laboratory exercises is still a debatable one I think. 
Among the manuals which I have looked through, including those surveyed in this report, 
there are indeed some fairly good exercises, and the scatter by fields is such as to permit 
selection of these over the gamut of subjects. This would yield a syllabus of extraordinary 
good quality, particularly if the selections were based on a fairly complete coverage of schools. 

“The real question I suppose is whether there would be enough general interest among the 
respective faculties to warrant the effort. One gets the impression that relative emphasis upon 
various fields in different courses is often a function of the spectrum of research interests of 
the faculty concerned. Hence the matter of relative interest might in the end be the determin- 
ing factor in selection to such an extent as to minimize the ultimate teaching value of our 
contribution.” 

Despite the opinions expressed at the Institute, it still seemed desirable to the newly formed 
Education Committee of the American Physiological Society to inquire further into ways of 
making outstanding laboratory experiments available to all departments of physiology. In 
the meantime, the 64 manuals will be kept on file at the offices of the American Physiological 
Society. The opinion of the participants that the manuals desired could be obtained “on a 

y informal basis by direct communication between different institutions” appears to be 
jusory; one professor of physiology reports that by determined effort he could obtain only six 
of his colleagues’ manuals. 


Lectures 


A. Need for Lectures and Their Relative Value 


Teachers in the three sciences give lectures about the same high rating as 
they give to laboratory and conference work (Table 50). Markle Scholars 
and groups of clinicians, most of whom are involved in scholarly work, assign 
distinctly lower values to lectures than to laboratory or conferences, while 
general practitioners and interns tend to agree with the higher regard for 
lectures held by the teachers. It is interesting that members of the American 
College of Physicians who are teachers rate lectures considerably lower than 
do those who are not teachers. One may speculate that this reflects in part 
current practices in clinical teaching in which formal lectures have been 
replaced largely by bedside or clinical teaching. When the question was 
directed specifically at teaching in the three sciences under consideration (Table 
52), only a small percentage of the clinical groups recommended fewer lectures 
and conferences. 

At the Institute, one section emphasized “the deficiencies of the lecture 
system in providing for student participation and in developing the student’s 
own capacity for integration of the subject.” However, several of its members 
had experimented with deletion of lectures, and stated that they had met with 
“unsatisfactory results.” This section could not suggest any satisfactory re- 
placement for the purpose of providing a basic minimum of factual knowledge 
of their subjects. 


In another section it was pointed out that lectures are being deemphasized 
in various teaching institutions. In the department of physiology of one insti- 
tution, a controlled pilot experiment was set up with the cooperation of the 
Bureau of Educational Research in an attempt to evaluate the lecture versus 
the conference and assigned reading type of presentation. As described in the 
questionnaire returns, “as might have been expected, the results are not 
entirely clear-cut, although some points de come out with fair clarity. The 
students with whom the conference approach was used appear to be consider- 
ably more interested in physiology than are the students who were exposed 
to the lecture plan. As to acquisition of factual knowledge, the reverse result 
was obtained by the examinations employed.” 

Again, one department of biochemistry tried presenting the course without 
lectures, using a syllabus to cover the essential material. “Although the course 
was successful, the following year it was felt that certain topics needed the 
added explanation that could be provided by lectures.” 

In summary, it appears to be the consensus that lectures have an important, 
if not indispensable, role in the teaching of the three sciences. There is no 
substantial body of opinion favoring their abolition or serious reduction. 


B. Time Devoted to Lectures 


The data in Table 51A show that in each of the sciences the modal number 
of hours devoted to lectures lies in the range of 61-80. This is roughly two- 
thirds the time devoted to laboratory work; therefore, if the laboratory periods 
average three hours in length, there are about two lectures per laboratory 
period. 


C. Aims of Lectures 


The teaching staffs of the three sciences agreed substantially in assigning 
ratings (Table 6) to seven possible aims in lecturing in the following order: 


G. To emphasize the basic principles so that the student will be able to interpret 
new findings and make specific application for himself... 
A. biechemical or phormecclogicel 


E. To present new material or concepts not present in texts... . 
F. To indicate to the student which ospects of the total subject you believe are 
the most important 20 
C. To teach these sciences so as to include material without obvious or im- 
mediate application with the hope or expectation that this will provide the 
basis for future appreciation of medical advances... 16 
D. To teach the facts required by clinical teachers or by state or national board 
of examiners 


While these aims were not seriously challenged in the Institute discussions, 
it was felt that several important values were omitted. One section emphasized 
the function of stimulating the student by personal contact with the lecturer: 
“The lecture is the student’s introduction to the subject matter and therefore 
must be used to orient him; the presentation must be in the direction of 
simplification.” With regard to the last item in the above tabulation, it was 
pointed out that the low rating “is hardly fair to the clinician since the whole 
sentiment of this Institute points out definitely that the basic science teacher 
must recognize his responsibility to provide material for amplification by the 
clinical teacher.” It seemed rather to reflect disapproval of the implication 
that lectures might be coaching sessions for passing state or national board 
examinations. With regard to item C, Table 6, it was pointed out that the 
student’s learning of the basic sciences does not and cannot stop when he 
completes the courses and that teachers should therefore not feel they are 
responsible for teaching all the physiology, biochemistry and pharmacology 
the students will ever acquire. 

Perhaps one may summarize the general attitude thus: the role of the lec- 
tures in these disciplines is to provide a provisional framework of facts and 
concepts current in the science at the moment, the manipulation of which 
makes possible insights and applications in other aspects of basic science and 
in medicine. The lecturer should not only present the facts and concepts, but 
by example should show how this manipulation is accomplished and what its 
fruits may be to the end that the student has in his mind as the course ends 
a working body of material relative to that embraced in the science. The 
framework comes from the lectures; within it the experiences of the laboratory, 
conferences and reading find their appropriate places. 


D. Techniques Used in Lectures (Table 53) 


The practice of allowing students to ask questions during lectures is fairly 
strongly approved, while that of organizing lectures around problems such as 
a clinical syndrome arouses moderate enthusiasm. Case presentations in lec- 
tures receive a quite low rating, probably not because this type of teaching 
is poorly regarded but because the lecture is not the place for it. 

A notable feature of these data is the relatively low rating given to moving 
pictures as an aid in lecturing. In the Institute very little discussion arose 
concerning this or other such mechanical aids in teaching the sciences under 
consideration. This may in part reflect views such as that voiced by one member 
that a diagram developed however crudely on the blackboard before the class 
is more effective than a beautiful lantern image projected all at once. Or it 
may represent the view that the use of mechanical aids has become such a 
standard procedure as not to require defense or discussion. 
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It was emphasized several times that the techniques to be employed are 
best left to the lecturer’s discretion. But one requirement was clearly em- 
phasized: “The necessity of orderly presentation of facts with clarity of 
expression and proper usage of English.” 


Student Conferences 


A. Value of Conferences 

According to questionnaire returns (Table 50), staff members in the three 
disciplines agree closely in giving the same rating to conferences as to lectures 
and laboratory work. The clinical groups questioned consider conferences of 
greater value than either lectures or laboratory. During the Institute discus- 
sions, the high usefulness of conferences as a teaching procedure was not 
challenged. 


B. Time Devoted to Conferences 


Departmental chairmen report (Table 51B) the modal number of hours 
devoted to laboratory conferences as 11-20 hours in each of the three dis- 
ciplines. The modal number of “other conferences” in physiology and bio- 
chemistry is also in the interval of 11-20 hours, while in pharmacology it 
lies in the one-five hour interval. There is, however, a great spread in time 
so allotted. If the approximate value for time so used in all types of conferences 
is 30 hours, this is between one-half and one-third of the time devoted tc 
lectures, and about one-quarter of the time devoted to laboratory work. There 
appears to be about one hour of laboratory conference for each two half-day 
laboratory exercises. While such estimates may be misleading, they raise the 
question as to how adequately the laboratory work can be discussed with 
students with such a time allotment. One section in the Institute, however, 
felt that these facts “do not necessarily reveal disparity between value and 
time allotted to the conference. . . . The time allotment for the conference is 
not necessarily parallel to its value.”” However, in other contexts, especially in 
the discussions of laboratory exercises emphasizing the scientific method, the 
need for more conference time was asserted repeatedly. The problem, it was 
realized, is one which can be discussed profitably only in reference to the 
particular philosophy and organization of instruction prevailing in individual 
institutions. 


C. Aims of Conferences 

According to questionnaire results (Table 7), the faculties of the three 
disciplines, agreeing closely among themselves, assign values to the aims of 
conferences in the following order: 


B. Forcing active thinking by students about the topic 

A. Answering student questi 

C. Reviewing the topic. 

D. wer se. ability of students to make clinical or other practical applications 
the material ! 


E. Grading student accomplishment 


The one section in the Institute reporting on discussion of conference aims 
expressed approval of the items listed above (with the exception of item E), 
but wished to add three others which were considered important: 


1) Developing more intimate contact between instructor and student, 
2) Aiding the faculty in evaluating its own prior instruction in laboratory and lecture. 
(3) Developing student experience in disciplined learning and thinking. 


D. Form and Conduct of Conferences (Tables 62 and 63) 

The modal number of students in the average conference groups of the 
three sciences lies in the interval of 16-20, although some groups may be 
five or less and others more than 30 students. In general the discussions 
emphasized the value of small groups, but the point was made in one section 
that a good job can de done in groups of about 30. 

The conferences are directed largely by staff members of professorial rank 
although instructors and graduate students are involved to some degree. 
One Institute group pointed out that: “the number and size of conference 
groups depend largely on the number of qualified conference leaders. It is 
emphasized that the teachers may require an even higher degree of pedagogical 
ability in this type of teaching than in the lecture.” Realization of this fact 
doubtless is responsible for its assignment generally to senior staff members. 

The conference time is used largely for discussion of lecture material and 
laboratory work; text assignments rarely are treated. Reports on student 
“special problems” or “projects,” reports on current literature, consideration 
of clinical application and presentation of cases are also considered in varying 
degrees. 

Concerning the sequence of material considered, one Institute group felt 
that: “the conference should follow a lecture or laboratory in order to make 
it of maximal productivity by representing a correlation rather than an intro- 
duction of basic material.” This is clearly in keeping with the aim of making 
conferences a means of active student participation in the manipulation of 
concepts. 

There was general agreement on one aspect of the conduct of conferences: 
that they should not be “quiz sections.” As one section put it: “the greatest 
teaching value can be had from conferences if they are completely separated 
from formal numerical grading” since the student’s realization that he is being 
graded seriously interferes with the freedom with which he will ask questions, 
volunteer suggestions and participate in the discussions. However, to continue 
the quotation, “it is inevitable and regarded as highly desirable that con- 
ferences, as all contacts with students, be used continuously to evaluate the 
probability that a student will be a desirable member of the profession and 
that notes on this period be made in a nonquantitative fashion!” 

An outstanding feature of the Institute discussions on conferences was the 
variety of procedures reported from the institutions represented. It was evident 
that “any one of many approaches can be successful under adequate leader- 
ship.” It was suggested by one section that a gathering together of the 
experiences of departments with this form of teaching and its publication 
might be a very valuable contribution. This reflects the deep interest in and 
general approval of the conference approach to this form of teaching which 
pervaded the Institute discussions. 


Examinations and Grades 
A. Purposes of Examinations 

In the Institute discussions there was general agreement that examinations 
were a necessary part of education in the three sciences, primarily in meeting 
the responsibility of the medical school to certify that its graduates are com- 
petent to undertake the practice of medicine. This implies that examinations 
are needed in all the areas (usually but not invariably represented in courses) 
making an essential contribution to fitness for practice. 

Other purposes of examinations discussed at the Institute included stimulat- 


ing students, setting standards and goals for them and judging teaching success. 
It was agreed that examinations should not be used as punitive devices nor 
as means to secure more of the student’s study time for a particular subject. 


B. Formulation of Procedures for Evaluating Student Performance 


Taking a broad view, one section expressed the conviction that “the total 
evaluation of the student should be related to the several aims of medical 
education: 

(1) To develop certain knowledge and skill. 

(2) To develop certain attitudes. 

(3) To develop habits of self education.” 


Accordingly, the evaluation procedure in each course should be so designed 
that “it coincides as closely as possible with the several teaching objectives of 
the course.” An attempt was made in several sections to determine what was 
involved in formulating the objectives of a course.* One procedure discussed 
was to consider the objectives from two viewpoints: (1) the kinds of com- 
petences to be developed (2) the subject matter with which these com- 
petences are to deal. The kinds of competences desired ordinarily include 
acquisition of a certain body of facts and concepts, ability to use these facts 
and concepts in solution of problems within the scope of the particular science, 
ability to make applications in clinical medicine, ability to evaluate evidence 
and to draw conclusions, acquisition of skill in use of certain technical proce- 
dures, accuracy of observation, capacity to work effectively with others, 
development of appropriate attitudes toward future patients and so on. The 
subject matter for each course is comprised of the various topics with which 
it deals; for example in physiology these include circulation, respiration, 
digestion, etc. These topics provide the setting with which the various com- 
petences are to deal. If the kinds of competences were to be listed across the 
top of a page, each heading a column, and if the subject matter headings 
were to be listed down the side to form rows, the intersections of the columns 
and rows form cells representing specific objectives, performance in relation 
to which should be tested in a comprehensive evaluation of course performance. 
With this formulation in mind, it becomes possible to choose for the item in 
each cell the type of examination best fitted to test for performance relative 
to that item. This appears to make discussions of the merits of various types 
of examinations, e.g., the objective versus the essay types, of greatest value 
when considered relative to the particular course objective under consideration, 
while relatively unproductive when considered in the abstract. Such an 
approach seemed to impress favorably members of the sections in which it 
was discussed. It was pointed out that most of the testing procedures it requires 
are now in common use, but that this approach provides a formal framework 
clarifying the planning of examinations. 

Current examination procedures are directed almost entirely toward evalua- 
tion of acquisition of facts, concepts and techniques, and capacity for their use 
in problem solving. Some attention was devoted to evaluation of the less 
tangible influences of courses such as student attitudes and habits of self- 
education. Thus some members reported the judgment that project teaching 
increased student interest in the science involved. The opportunity afforded by 
conferences and by all forms of laboratory work, especially projects and other 
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exercises permitting a high degree of student initiative, in making judgments 
concerning student work habits, attitudes and cooperativeness was emphasized 
as was the value of such judgments relative to the student’s suitability for 
becoming a medical practitioner. 

The foregoing discussion led to a consideration of the meaning of the final 
grade given in a typical basic science course. Two views emerged. The first 
defended the conventional method of grading by testing intellectual perform- 
ance by examinations and making a subjective estimate of laboratory perform- 
ance including attitudes, work habits, etc.; the course grade being based on a 
weighted average of these measures. The other view asserted that a single 
number or letter purporting to represent several qualitatively different aspects 
of student performance was misleading and that separate scores in these 
aspects would be more meaningful. What was considered as a practical solu- 
tion was the suggestion that the grade proper should be based purely on 
intellectual performance, but that a brief qualitative evaluation of the other 
aspects of the student’s performance should be prepared for each course and 
made part of his record in the central office of the school. 

Finally the question of the relative value of pass-fail grades and those 
purporting to differentiate several levels of passing performance was discussed. 
In one section, three of the schools represented (Yale, Johns Hopkins and 
Utah) gave no grades while 12 followed the alternate procedure. 


C. Time Devoted to Examinations 


Chairmen of departments report (Table 64A) that the modal number of 
hours devoted to examinations in each of their main courses is 6-10 hours. 


D. Types of Examinations (Table 64B) 


(1) Objective questions constitute the whole final examination in 15 per 
cent of final examinations and part in 35 per cent of others. 

In the Institute discussions the relative merits of objective examinations, 
particularly with multiple choice questions, as compared with essay exami- 
nations was debated actively without achieving full agreement. A clear ma- 
jority, however, appeared to consider the former a better means of testing 
factual knowledge because (a) “a broad amount of material can be covered,” 
and (b) it is easier to grade and “eliminates personal prejudices on the part 
of the examiner as well as the effects of his fatigue.” It gives “a better spread 
of grades” and “the validity of the estimate is high as compared with the essay 
type which, when regraded, frequently gives a different result.” The recent 
study made by the National Board of Medical Examiners, in which it was 
found that the grades based on objective examinations correlated better than 
did essay examinations with course grades, was cited in support of the relative 
reliability of the former. It was recognized that the development of such 
examinations involves great technical difficulties and a large expenditure of 
time. The necessity of evaluating the questions before use was emphasized; 
as a minimum they should be checked by several people for ambiguity or other 
deficiencies. Nevertheless, some members stated that their construction “is a 
challenge to the faculty.” A real disadvantage in their use was the difficulty in 
interpretation of long and complex directions easily misunderstood by those 
with good knowledge of the subject. 

There was less approach to agreement concerning the use of objective 
questions in evaluation of “correlation and philosophical understanding” as 
distinguished from acquisition of factual knowledge. Some members felt that 
this type of question could not serve the former purpose, but others were of 


the opinion that, when objective questions are asked concerning a complex 
problem, they are still superior to the essay question. Still others believed that 
the “short answer” question “offered some of the advantages of the objective 
type of examination without its disadvantages.” 

The importance of essay questions as means of evaluating the students’ 
capacity for organization of material and for originality of thought was fairly 
generally accepted. Some members felt that the discussion of the relative value 
of objective versus essay type questions was in some degree unrealistic. 
Rather, the problem should be to determine the best means of evaluating 
student performance relative to particular objectives of the course. Thus, 
possibly objective questions might seem best to test factual knowledge and 
essay questions to test organizing ability, imagination or scientific originality 
if the cultivation of these be considered legitimate goals of the course. 

(2) Oral examinations are used commonly in 24 medical schools, occasionally 
in 12 and never in 20. Among their principal uses are as make-up examinations 
for students who have failed and in attempting to find why individual students 
are doing badly in the courses. They are also employed in “ranking honor 
students . . . better to evaluate the overall comprehension of the student and 
his ability to defend a premise.” 

Concerning the use of oral examinations for the class as a whole, some mem- 
bers of the Institute expressed the opinion that by this procedure “it is possible 
to examine a broader field in a shorter time . . . than by a written procedure,” 
to test the ability of the students to compose and express their thoughts and to 
assess “the individual's ability to stand up to traumatic situations.” On the 
other hand, “the mental block some students develop during these examina- 
tions works against a fair evaluation,” “the element of fatigue on the part of 
the instructors’ and “the emotional participation of the examiner in the 
process” reduce the reliability of the estimates. “Good oral examiners are at 
a premium.” 

A modification of the oral examination was suggested in one group whereby 
the student selects by chance a question and is given 15 to 20 minutes to 
consider the answer before the examination begins. 

(3) Open book examinations are used relatively rarely, only eight schools 
reporting this a common practice while 10 use it occasionally. In the Institute 
this type of examination was vigorously advocated by some members who 
believed it “useful in that it tested the student’s ability to use the sources 
of information available in the subject,” this ability being considered one of 
the proper goals of medical education. Other members considered that, while 
the open book may have a legitimate place, examinations and procedures 
testing factual information cannot be replaced by it.* 

(4) Comprehensive examinations were considered with special reference to 
the plan used at Yale University. Here no examinations are required during 
the first two years, at the end of which the student encounters Part I of the 
national board examinations. “The primary reason for lack of examinations 
is the harm they do to medical education” by leading the student to adopt 
scholastic behavior in his university years which would poorly meet his needs 
throughout the rest of his life. That students under this plan learn adequately 
is shown by the fact that very few of them fail the national board examinations. 
The absence of required examinations in the first two years “minimized but 
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did not eliminate student emotional problems.” The student under this plan is 
evaluated continually by the staff “in terms of his work in the department,” 
including conferences based on consideration of corrected but ungraded exami- 
nations. It was reported that a similar plan had been in effect at Johns 
Hopkins University for two years “but completely broke down because the 
students were not able to stand up to examinations emotionally when they 
were subsequently confronted with them.” 

The national board examinations, which are required in 16 of the 81 medical 
schools of the United States, were considered as a form of comprehensive 
examination. Thirteen of these schools responded to the questionnaire; of 
these seven reported favorable experience with the requirement, two regarded 
it as debatable and four gave no opinion. 

In the subsequent discussion, the section concerned considered that “a 
comprehensive examination at the end of the second year, drawn up by all 
the basic science departments, was valuable as a device for encouraging 
students to integrate the contents of separate courses.” Such examinations are 
“a curb on the use of examinations in competing for the student’s time. The 
main drawback is the excessive tension such examinations may generate.” 
However, there seemed to be little inclination on the part of members to seek 
adoption of comprehensive examinations in their own institutions. 

An advantage claimed for examinations set by outside examiners such as 
the national board examinations was that “the instructor is put in the position 
of being the coach of the team and a very fine relationship is established with 
the students.” One member believed that “a teacher could not be a friend 
(of the students) and a judge at the same time.” In one section, the possible 
value of the national board examination requirement in leading to more 
integration in teaching and learning was discussed. It was recommended 
unanimously that “the National Board of Medical Examiners in drawing up 
their Part I examination, should consider, and if possible experiment with, 
a block of questions of the cross-cutting, interdisciplinary, integrated type.” 


E. Supervision, Grading and Disposition of Examinations 


According to questionnaire returns (Table 64C), faculty supervision is 
practiced in 40 schools reporting. In one this is done by a student council, 
while in 24 schools an honor system prevails. The honor system was considered 
successful in 19 schools, reasonably successful in three and unsuccessful in 
one (no comment in one). 

Examinations are graded by full-time faculty members in all 63 schools 
answering, aided by teaching assistants in six. Examination papers are returned 
regularly to students in 37 schools, sometimes in 11, for inspection only in 
two and not at all in 11. Possibly those withheld or released for inspection only 
are largely of the objective type, although data on this point were not obtained. © 
The examination papers are discussed with the class as a whole regularly in 
34 schools, sometimes in 14 and not at all in 11. They are discussed with 
individual students regularly in 41 schools, with the poor students in seven 
additional schools, on request in eight, sometimes in six and not at all in one. 

Students are informed regarding grades regularly in 29 schools, sometimes 
in six, only if their performance is poor in two, not at all in 17, while seven 
schools report no uniform practice. In the Institute, discussion of the wisdom 
of revealing grades resulted in little agreement. Many members favored re- 
vealing all examination grades, particularly “to aid the student in evaluating 
his performance.” Others deplored this practice “on the assumption that com- 
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petition, with its resulting bad practices, would be encouraged.” Procedures 
suggested for helping the student in evaluating his work without revealing 
grades included posting the “perfect examination paper,’ or holding confer- 
ences illustrating the expected performance. Johns Hopkins was reported at 
present to be giving midterm examinations which are corrected and returned 
to students with the instructor’s comments but without grades. A record of the 
grades is kept in the dean’s office. If he is in danger of failing, the student is 
made aware of the fact informally. “The students have, as a result, seemed 
to be far more relaxed by not knowing their grades.” 

According to questionnaire returns, students were usually informed of their 
standing in the class in 22 schools, of their approximate standing in eight 
additional schools, but were not informed in 25 schools. In two, students doing 
poorly were so informed, while in one no uniform practice was followed. 

The value of medical schools seeking the advice of experts in educational 
procedures in preparation, testing and analysis of examinations was considered 
in one section. Several members reported that they had found such advice “of 
great value.” According to questionnaire returns, 17 schools had sought such 
advice and made some effort to act on it, 38 had taken no action. 


Controlled Experiments in Medical Education ond Their Evaluation 


Changes are being made continually in the procedures used in medical 
education, including those aimed at improving teaching techniques (see 
Appendix III). Most of these have been tried out in practice, usually with 
initial enthusiasm, and then adopted as permanent features of the courses or 
rejected on the basis of the judgment of the instructors. Relatively recently in 
medical education there has developed considerable interest in attempts to 
subject certain aspects of procedures to more formal experimental test in the 
hope that application of the scientific method would yield more precise answers 
to problems than those reached by more informal means. It is this more formal 
approach which is referred to herein as “controlled experimentation” in 
medical education. 

Prior to the Institute, delegates were asked to determine “the attitude of the 
departmental staffs toward long-term controlled experiments comparing the 
results of new procedures in medical education with those of standard proce- 
dures.”’ The responses (Table 65A-1) were favorable in the reports from 40 
schools, neutral (or the faculty divided) in four, and unfavorable in eight. 
The responses from 15 schools were not clear or decisive enough to be classi- 
fied. Thus there appeared to be a substantial number of schools with a receptive 
attitude toward this idea. However, many qualifications were made in con- 
nection with the favorable reports, the nature of which will be considered 
shortly. 

In response to the allied question of whether “any of your departments 
would be willing to undertake such experiments in the near future,” 38 dele- 
gates believed at least under some conditions one or more would, five reported 
faculty opinion neutral or divided, 19 found their departments unwilling. 

The conditions most frequently stated as essential prerequisites to under- 
taking such experimentation are listed in Table 65A-2; the objections of the 
unwilling group are also listed there. 


The Institute discussion of this subject is summarized as follows: 
1. Formulation of Experiments. It was clearly recognized that formulation 
of controlled experiments in medical education meets with serious difficulties. 


Some participants gained the false impression that there was some plan under 
consideration for a central office to work out and assign experiments to medical 
schools; it was made clear that the decision to experiment and the design ana 
conduct of any such experiment would be in the hands of the faculty group 
fully as much as is their basic science research activity. One section felt that 
“assistance in the preparation and conduct of such studies in medical education 
should be sought in the social sciences from individuals concerned with re- 
search in educational techniques, as well as from members of the medical 
school faculties.” 

A major difficulty, yet an essential feature of such an undertaking, is the 
devising of adequate control procedures. Several possibilities were described: 

(a) Division of the medical class into two parts, one (the control) being 
given the course as in previous years, the other (the experimental) being 
given the course with incorporation of the changes in procedure to be tested. 

(b) Alternation of the control and experimental forms of the course through 
a series of years. 

(c) Assignment of control and experimental procedures to two comparable 
medical schools by voluntary cooperative arrangement between their schools. 

The difficulties in all of these alternatives were recognized: in the first that 
of equating the factor of teacher skill and particularly his degree of enthusiasm, 
of taking account of personal interaction of students in the two groups (experi- 
ence has shown that students in one group on their own initiative frequently 
make a point of finding out and sometimes adopting in their own study the 
procedures of the other group), and of the great demand on faculty time, 
space, and facilities; in the second that of the changes in student quality, 
teaching personnel, teacher experience and skill, conduct of other courses and 
the general environment of the school which inevitably occur from year to 
year; and in the third that of initially finding truly comparable schools, as 
well as that of the danger of occurrence of the changes just mentioned in both 
schools. To some members of the Institute these difficulties seemed insuperable, 
to others they were challenges to more painstaking planning. 

Concerning the scope of profitable experimentation for the immediate future, 
there was some degree of agreement that problems of limited scope involving 
the “evolutionary” type of approach rather than the “drastic variety of change” 
were preferable. Examples of this cited included the Minnesota study of the 
effect of substitution of conferences for part of the lectures (described in the 
section of lectures herein), use of projects in single departments and substi- 
tution of national board for local examinations. Among suggestions for a 
broader type was that of accumulating data on student growth and develop- 
ment which might ultimately lend itself to experimentation. 

The point was made several times that to obtain reliable results, experiments 
must be conducted over a considerable period, possibly several years, particu- 
larly to compensate for the initial effect of the enthusiasm with which the 
instructor characteristically approaches a new and challenging procedure. 

It was made clear that there was no attempt whatever to “discourage change 
in medical education apart from controlled experimentation.” 

2. Evaluation of Results of Such Experiments. In experiments involving 
human relations, the results are commonly evaluated as “good,” “bad’’ or 
“indifferent.” Where concern is only with the intellectual progress of students 
tested by examinations yielding quantitative estimates of performance, there 
would be little difficulty in identifying new procedures leading to significantly 
higher scores as “good,” to lower scores as “bad.” This assumption—and it 
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should be recognized as an assumption—would apply to the results of the lim- 
ited type of experimentation just considered. 

However, in experiments of broader scope in which the new procedure may 
be thought to influence attitudes, work habits and capacities or degree of 
anxiety as well as intellectual attainment, the problem of evaluation is not 
so simple. It involves making judgments as to what attitudes, what degree of 
anxiety, etc., are “good” and what are “bad.” Such judgments, as one section 
in the Institute particularly emphasized, must be made in the light of the 
ultimate goal of medical education—the training of “good doctors.” If agree- 
ment could be reached as to what a “good” doctor is, and if adequate samples 
of such “good doctors” could be studied to determine what attitudes, work 
habits and other characteristics they exhibit, then perhaps we might be able 
to say what attitudes, etc., in medical students in our courses we might consider 
“good,” and accordingly to say that changes in educational procedure fostering 
development of such attitudes, etc., would likewise be “good.” But since 
there exists no such body of information and agreement, it is not surprising 
that one Institute section discussing evaluation held that “we lack under- 
standing of the factors which must be considered for valid appraisal and 
interpretation of the results of such experiments,” or that another concluded 
that “evaluation of the success of the experiment .. . in turn would imply 
evaluation of the success of the physician.” 

The delegates in reporting the opinions of the faculties of their schools 
(Table 65D and E) concerning means of evaluating the intellectual aspect of the 
results of controlled experiments in the medical sciences responded as follows: 


Proposed Procedure Favorable Unfavorable = Uncertain 
Final course grades 31 34 4 
National board examinations 29 27 10 


Among the delegates reporting favorably, nine added the qualification that 
final course grades should be used along with other criteria, and seven that 
local procedures would have to be changed to make them suitable. Of those 
reporting unfavorably, a group of 11 pointed out that systems of course grading 
ordinarily are designed to give about the same average grade each year. This 
practice renders these grades useless in comparing the performance of one class 
with that of another. Some delegates in the group, however, pointed out 
possible changes which would make course grades useful for this purpose. 

The advisability of having examinations for evaluation of experiments pre- 
pared by external examiners was suggested by several delegates. That the 
national board examinations are valuable for this reason was urged, but 20 of 
the 29 holding this opinion qualified their approval in advocating concurrent 
use of other criteria, while seven of those not approving based their dis- 
approval on the “unsatisfactory nature” of these examinations. 

Further faculty opinion as to possible ways of evaluating the effect of con- 
trolled teaching experiments upon the “personality, attitudes, or work habits 
of students” is summarized in Table 65, C and F. From the many comments 
in the questionnaire returns, it seems fair to conclude that it is considered 
important that the influence of new procedures on attitudes and personality 
factors should be included in the evaluation of such procedures. 

It should be reported that a considerable number of delegates would like 
to have evidence of the cultivation of research interest and ability included in 
the evaluation, while others suggested inclusion of graduates’ desire for self- 
improvement as indicated by reading habits in later practice or the taking of 
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“refresher courses.” Finally, to return to the problem of what is a “good 
doctor,’ evaluation of success in practice as judged by patients, by colleagues 
and by self-examination of motives, satisfactions and difficulties by the per- 
sonal history method was urged as a guide to evaluation of medical education. 


3. Possible Support for Experiments in Medical Education. It was realized 
that in view of the obvious demands on faculty time and physical facilities 
which many of the controlled experiments in medical education would entail, 
“financial aid for such studies is urgently needed and should yield large 
dividends.” It was reported that several of the large private foundations 
seeking to improve education would be receptive to applications for financial 
aid for this purpose, for they see medical education not merely as a concern 
of the medical profession but as an integral part of the nation’s educational 
effort. 


Student Environment 


A notable feature of the Institute was the attention given to the total 
environment in which medical students find themselves as a factor in their 
progress toward becoming “mature and effective physicians and human beings.” 
The portion of this environment constituted by formal lecture, laboratory and 
conference exercises has already been considered in this chapter. The need 
for considering the total impact on the student of the several courses in 
progress at any time is an aspect of interrelations, while the teacher himself— 
and particularly the importance of his having a deep respect for the student 
as a person—has already been stressed in this connection (page 37). 


There remain, however, certain additional aspects of the environment which 
were considered worthy of discussion. One of these was the problem faced by 
the student as he enters the medical school, particularly “the vast scope of new 
material which confronted him and his sudden exposure to multiple new 
faculty personalities of different origins, attitudes and senses of value. The 
student is also confronted with a new competitive environment in which he 
has a need to establish himself and in which there is also the possibility of 
failure, either directly in examinations or in relationships with other students 
and faculty.” The additional problems sometimes arising for married students 
by virtue of the difficulty that their wives may face in adjusting to the hus- 
band’s intensified devotion to study and to the requirements of a new com- 
munity were considered of considerable importance. 


1, Anzxiety in medical students. The pre-Institute information is summarized 
in Table 66. In the Institute discussions, on the whole greater concern was 
expressed over the problem of student anxiety than appeared in the question- 
naire returns. Although it was observed in one section that “anxiety problems 
are common to all students and the general population in the present day,” 
there was some agreement that the demands made in medical education inten- 
sified such anxiety to the point that, among poorer students especially, per- 
formance was impaired. 

Perhaps the efforts most frequently made to prevent or allay anxiety have 
involved changes in examination procedures such as reduction or abolition of 
course examinations, withholding of grades, etc. As discussed in a previous 
section, however, the success attending such changes has not in general been 
remarkable. 


2. Orientation programs. A number of schools were reported to have ori- 
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entation programs for incoming freshmen, lasting from one hour to one week. 
Such programs have at least two purposes. First, they include talks by the 
dean and other staff members to provide specific information concerning the 
organization and conduct of the school and what is expected of the new 
students, both in the immediately ensuing months and in their future life as 
physicians. In the latter connection it was emphasized by one section in the 
Institute that “the social responsibilities of the physician” and “the concern 
of the medical school that the student recognize these respunsibilities should be 
actively imparted to the student.” The suggestion was made that “a discussion 
of the role of the physician in society offered by a social scientist rather than 
a physician” would be particularly illuminating. It might further include 
consideration of “the role of the hospital, the nursing profession, the pharma- 
ceutical industry and public health departments in society,” and of “the organi- 
zation of medicine, its distribution and cost.” Other informative efforts re- 
ported included preparation by the sophomores of a brochure concerning 
housing, rents and the peculiarities of the faculty. 

The second purpose of the orientation program may be the cultivation of 
personal relations with the faculty and advanced students to make the new- 
comers feel welcome as a part of the school. This may take the form of 
receptions, teas, picnics, sports days or skits. In one school the faculty and 
advanced students presented in dramatic form to the freshmen classroom 
scenes showing how each of the various first-year courses approaches a medical 
problem and how each contributes to its solution. In one school the sophomores 
act as hosts to the incoming freshmen. In many schools faculty wives par- 
ticipate in the orientation program. In one they have instituted a system of 
teas and in another they help student wives with their problems. 

At least two schools subject incoming students to psychiatric interviews, 
while a number require mass Rorschach tests. One requiring interviews “was 
not too well satisfied with the results.” In another two internists and one 
psychiatrist examine and talk with each new student, who is encouraged to 
turn to these men for help during the succeeding four years. 

3. Organized Student-Faculty Relations. According to questionnaire returns 
from delegates (Table 66), 25 medical schools have formal faculty advisor 
systems, six are planning to establish such systems, while 24 have none. Of 
those having such systems about half consider them valuable while the other 
half find that students are reluctant to consult assigned advisors. 

In the Institute section discussing this matter, “rigid and compulsory faculty- 
student counsel was not felt so desirable as special advice to individual students 
when their needs become apparent.”’ The advisability of having a “special 
advisory group” available for counsel early in the course of the student’s 
problem was urged. “Importance was also attached to giving the student free- 
dom in the selection of his advisor and in the occasions of asking for advice.” 
Such counseling was considered particularly useful in developing study habits 
adapted to the different disciplines to which the student is exposed. 

Mention was made in another section of “a high correlation between slow 
reading comprehension and failure in medical school” and of the value of 
testing for such a disability in students with either academic or emotional 
problems, particularly since reading comprehension can often be speeded by 
appropriate training procedures. 

Other formal organizations for improving student-faculty relations were 
reported in the questionnaire returns: 18 schools have student personnel offices, 
often under an assistant dean; 22 schools have faculty committees on student 


affairs, and one plans to establish such a committee. At least one school has 
an elected student council which meets with faculty representatives of their 
own choice to discuss disciplinary problems, student grievances and conduct 
of courses. This was reported to be superior to all other organized systems by 
certain delegates who had experience with several different methods of student 
counseling. 

4. Dormitories and Cafeterias. According to questionnaire returns, uni- 
versity dormitories are available to medical students in 12 schools, under con- 
struction in three, absent in 29. The great value of such dormitories in facili- 
tating the interrelations and interactions of medical students was noted in the 
Institute discussions since students are often each other’s best teachers, not 
only in relation to medical study but in the general widening of their intel- 
lectual and moral horizons. This is most fruitful when the physical facilities 
permit students of all four classes to mingle freely. 

Cafeterias available to both students and faculty, existing in 23 schools and 
planned in five others, provide an additional opportunity for informal, friendly 
contact and promote the student’s feeling of being recognized as a part of the 
profession. 


5. Faculty Attitude Toward Students. This is summarized in Table 66B. 

Other dimensions of faculty attitude toward students have been considered 
elsewhere in this report, particularly in the attempt to define what is a good 
teacher. Here, perhaps more closely than anywhere in the matters considered 
by the Institute, we come to the heart of medical education—the teacher- 
student relation. Granted certain minimum requirements for physical facili- 
ties and curricular organization, two things determine the degree of success the 
school will have in turning out good prospective practitioners of medicine: 
good students (chosen for intellectual promise, moral integrity and devotion to 
the ideas of service) and good teachers (well grounded in their disciplines, 
filled with genuine zeal for the expansion of medical knowledge, modest as to 
their own accomplishments, deeply respectful of their students as fellow 
seekers after knowledge and wisdom and devoted to aiding them in this quest). 
With these there need be little concern over the details of teaching and learning 
techniques. 


Chapter 7 
The Achievements of the Institute 


JULIUS H. COMROE JR. 


HE FIRST TEACHING INSTITUTE (physiology, biochemistry and pharma- 

cology) came to an end on October 26, 1953. The second AAMC Teaching 
Institute will concern itself with pathology, microbiology, immunology and 
genetics. There is no plan for a continuing institute on a national scale in 
physiology, biochemistry and pharmacology. However, there are strong indi- 
cations that the influence of the Institute upon teaching is just beginning. It 
might be well at this time* to evaluate the achievements of the Institute to 
date and to record the signs that the spirit and enthusiasm generated by the 
Institute will continue in a variety of ways. 


A. Effect of the Institute on the Participants 


There is little doubt that the Institute was an exciting experience for those 
who attended. One participant wrote: 

“My attendance was a unique and exciting experience. While I have been 
attending scientific meetings for research for 30 years, this is the very first 
national meeting I have attended to discuss teaching problems .. . The par- 
ticipants on departing appeared to be returning to their homes filled with 
zeal, enthusiasm and in a missionary frame of mind to reform at least their 
own courses in their own schools.” 

This does not mean that the participants were converted overnight from 
disinterested to enthusiastic teachers. It does mean, however, that important 
effects of the Institute on the participants were to reaffirm the importance 
of teaching, to strengthen convictions already held that more time, thought 
and energy should be devoted to teaching problems, and to intensify a belief 
that an increase in academic prestige might well follow teaching effort and 
achievement as well as research effort and achievement. The Institute brought 
to the participants the realization that in the changing academic life, as the 
professor has become busier and busier with administrative work, research 
reports, outside lecturing and local and national committees, his teaching has 
suffered. Thinking about teaching problems, planning new programs, trans- 
lating new plans however circumscribed into action—all these activities require 
time. It is easier to “let the course ride as it is for another year” than to come 
to grips with the many new problems in medical education. Many of the 
participants concluded that some way must be found to recapture the more 
leisurely academic life they remember of 15-20 years ago, with more time 
for contemplation, thinking and planning. Possibly this may mean less “empire 
building,” fewer committees and less traveling, or it may mean the develop- 
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ment of more competent men in each of the basic science departments capable 
of sharing these new responsibilities. 

The Institute did not generate many new ideas. Instead, it did provide for 
the sharing of ideas, many of which were previously not widely known 
(Appendix III). One participant wrote: 

“I am embarrassed to admit that I was unaware that certain educational 
experiments—such as project teaching—are working out exceptionally well 
in many medical schools.” 

Many teachers who regularly publish their scientific achievements are 
reluctant to write about their new teaching programs, either because they 
® believe that they are not substantial enough to be of general interest or 

because they find great difficulty in evaluating-them objectively. For this 
reason, the summaries of teaching programs collected in Appendix III are 
unusually valuable because they describe all the programs reported, big or 
little, successful or unsuccessful. 


B. Effect of the Institute on the Deans 


The first day of the Annual Meeting of the Association of American Medical 
Colleges was devoted to a presentation of the discussions of the Institute and 
to informal small group discussions about matters of particular interest to 
the deans. This afforded an opportunity for further understanding of teaching 
and administrative problems and paved the way for the generation of further 
discussions at a local level in each medical school. 


C. Effect of the Participants on their Faculties and Teaching Programs 


Each of the delegates attempted to recount the discussions of the Institute 
to his own faculty, students or alumni. In some instances this was by a formal 
presentation or report to the curriculum committee, executive committee, 
department chairmen, entire faculty group or student groups; in others this 
was by informal discussion groups or by a formal article in the school or 
alumni journal. Although some delegates admitted that it was difficult to 
transmit the enthusiasm and spirit of the Institute to their faculties, most of 
these were encouraged by the response. Some specific comments are: 

“A three-hour joint meeting of all staff members in physiology, pharma- 
cology and biochemistry departments was held. The mere fact that such a 
meeting took place was a substantial local achievement of the Institute, for 
no other like it has ever been held in the memory of any of our faculty.” 

. “As a result of the report, conferences will be held at least quarterly to 
bring together the members of the faculties in the preclinical departments 
to discuss problems of common interest, specifically in teaching, curriculum 
and possibilities of further correlation and more complete exchange of informa- 
tion. This is the first time in at least 26 years that these departments have 
got together for such a purpose.” 

A comment from another delegate indicates that not all participants had 
such a favorable response, though reports of this nature were very few: 

“In my opinion, our faculty has expressed practically no interest in the 
Institute and the Institute has led to no specific changes in discussing or 
attacking teaching problems in our school.” 

Nevertheless, in the great majority of schools the report of the participants 
has stimulated thinking and discussion regarding teaching, has “led to more 
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thought and study regarding the curriculum than in many years,” has led to 
the activation of dormant curriculum committees, has initiated the formation 
of new committees, discussion groups or seminars to discuss teaching problems 
and in general has “pricked the consciences of faculty members.” 

One participant wrote: 

“If the present and future Teaching Institutes accomplished no more than 
just this stimulation of self-appraisal of teaching on a local medical school 
level by faculty members, they will have attained one of their primary goals.” 

Have these discussions resulted in a new attack on teaching problems? 
Surprisingly enough, some participants initiated changes in their teaching 
program at once. One biochemist wrote: 

“As soon as I returned from the Institute, the test tube experiments the 
students had been doing were discontinued. . . . We now have four projects 
going, each project being undertaken by two or three students.” 

A physiologist wrote: 

“My attendance at the Institute had a profound effect on the teaching in 
this department. We have reorganized our course, the approaches made and 
have developed intensive personal relations between instructor and student. 
The results have been astounding. I do not attribute the results to the methods, 
schedules or selection of material, but rather to driving hard work by in- 
structors whose attitudes have persuaded the students that we are genuinely 
interested in their progress. We have never before enjoyed such satisfying 
achievement by the students. . . . The Institute is being rewarded by the 
teaching done in this department.” 

Another physiologist wrote: 

“I have put into effect a specific plan suggested at the Institute, namely, 
units of four exercises consisting of (1) the assigned experiment, (2) a 
conference on the results, (3) a second experiment embodying modifications 
of the first so as to test certain hypotheses, and (4) a second conference.” 

Other results attributed to the Institute (either initiated or catalyzed by 
it) are: 

1. “A serious and thorough review of the philosophy of our course, both 
lecture and laboratory work, has been made as it relates to the whole of the 
student’s medical educational experience.” “We, perversely, had been more 
concerned with the teaching of our own subjects than with the teaching of 
medical students.” 

2. “We have reevaluated the content of our course, particularly as to whether 
we are really emphasizing concepts rather than detail.” 

3. “The Institute has strengthened the hand of our faculty members genu- 
inely interested in teaching.” 

4. “We have already produced a new (and we hope better) laboratory 
schedule and book of instructions.” 

5. “We now interchange schedules with other departments.” 

6. “We believe that we now achieve better correlation between lectures 
and laboratory in our course.” 

7. “We have begun correlated teaching between physiology and anatomy, 
insofar as the nervous system is concerned.” 

8. “Physiology and biochemistry are now combining their courses into one.” 

9. “Two of our departments are experimenting with conjoint laboratory 
work.” 

10. “We have introduced a unified course in cardiology.” 
11. “We have already introduced project teaching.” 


12. “The departments of physiology, biochemistry and pharmacology have 
initiated joint seminars for the first time.” 

13. “Our three departments plan to have at least four teaching seminars a 
year.” 

14. “Schoolwide teaching seminars are planned at regular intervals.” 

15. “Our committee is reviewing the school’s premedical requirements.” 

16. “We are experimenting with objective examinations for the first time.” 

17. “The school has decided to reduce the number of freshmen admitted 
next year in order to improve the teacher/student ratio.” 

18. “We are going to organize a similar teaching institute on a regional 
basis.”’* 

19.“We are making a serious effort to improve student-faculty relationship.” 

Perhaps the most impressive achievement of the Institute is not the number 
of immediate attacks upon teaching problems, but the diversity of these— 
no two institutions having reacted similarly. One participant summarized 
this appropriately in his report to his faculty: 

“Complete freedom of the teacher to work out his own local problems was 
stressed at the Institute. No ‘blueprint’ of procedure and no regimentation of 
individuals was suggested. It was freely recognized that the local situation 
has a determining influence; however, within the limitations that exist locally, 


there are outstanding opportunities to improve teaching in American medical 
schools.” 


D. The Role of National Organizations in Educational Matters 


In October 1953, the Council of the American Physiological Society, recog- 
nizing the interest of the society in education as well as research in physiology, 
appointed for the first time in the history of the society a standing Committee 
on Educational Matters. In April 1954, the Council of the American Society for 
Pharmacology and Experimental Therapeutics voted to establish a similar 
Committee on Educational Affairs, with a directive to work closely with the ~ 
committee of the American Physiological Society on matters of common 
interest. 

The committee of the American Physiological Society, though formed only 
a few months ago, already has four active projects: 

1. It has recommended to the council that methods be found of publishing 
suitable papers on educational matters in the journals of the society and of 
the federation, noting that the inclusion of such articles will recognize the 
educational activities of these organizations. It further suggested that abstracts 
of papers given at teaching sessions of any constitutent society be included in 
the annual abstract issue as are abstracts of scientific investigations presented 
at the meetings. 

2. It has begun the evaluation and selection of outstanding laboratory 
experiments in physiology with the goal of collecting these into inexpensive 
volumes available to the faculty of any department of physiology. One volume 
will include experiments suitable for medical physiology and a second those 
suitable for college physiology. The Council of the American Physiological 
have been testing ever since 19 discuss probleme of mutual Interest ‘in teaching snd 


research in pediatrics. A statieg plan might profitably be followed by the basic medical science 
faculties. For example, the chairmen of rtments of Siti se in southern medical schools 
1954, to discuss instruction, 


met in Atlantic City on April 15, ted to graduate 
research setivity and teaching. 


Society has already voted sufficient financial support to ensure the publication 
of the first volume. 

3. It has prepared a small brochure, “Career Opportunities in Physiology,” 
for high school seniors and college freshmen in order to provide accurate 
information about a career in this field of the biological sciences. 

4. It has organized the first short course for teachers of physiology in order 
to bring them up to date and clarify the complexities in a field of physiology 
other than that of their own special interest. A two day course, “Pulmonary 
Physiology” will be given on September 6 and 7, immediately preceding the 
fall meeting of the American Physiological Society in Madison, Wis. 

Its objectives extend far beyond these immediate projects. It hopes in 
addition to organize workshops for teachers, broaden the scope of the national 
meetings (in part) to suit audiences with more general interests, continue the 
programming of teaching sessions, stimulate effort and experimentation in 
teaching and to reward effectiveness in teaching (in part by nominating 
excellent teachers for membership in American Physiological Society), to 
emphasize broader training of graduate students, to organize tours for teaching 
demonstrations and discussions, and to write a stimulating book about 
physiology for popular reading. 

It seems that the enthusiasm of this committee and others which may be 
appointed by other national societies, will effectively continue and expand 
the influence of the Teaching Institute so that the formal end of the Institute 
may in reality represent the beginning of a revival of interest in teaching 
problems in this country. 


Concluding Remarks 


The Teaching Institute has “spread the important truth that teaching as 
well as research is a proper concern of medical faculties and that the design 
and examination of teaching methods should be both a challenge and a stimulus 
to those engaged in medical education.” The ground has now been broken and 
the Teaching Institutes, in one form or another, will come to be as important a 
part of the medical scene as are meetings to present and discuss scientific 
investigations. It is unimportant whether change in educational methods is 
rapid or slow, drastic or evolutionary. It is important that each faculty do 
its best, on the basis of its own convictions and within the limitations of the 
local scene. It may be appropriate to conclude this volume with Peter Marshall’s 
prayer in the U. S. Senate: 


“Give us courage to change those things that can be changed. 
Give us strength to endure those things that cannot be changed. 
Give us wisdom to differentiate between the two.” 


Appendix | 
Analysis of Data from Questionnaires 
Preface 


This appendix contains information 5. 
pertinent to the teaching of physiology, 
biochemistry and pharmacology. Much 
of it is derived from questionnaires. Six 
different questionnaires were sent, one 
to each member of the following groups. 


1. All Faculty Members. This question- 
naire was intended for distribution 
to all full-time faculty members 
with the rank of instructor or above 
in these departments in medical 
schools in the United States, Canada, 
Puerto Rico and the Philippines; in 
some instances these were also dis- 
tributed to members of separate 
departments of biophysics. These 
were distributed by the delegate 
representing each school. It is likely 
that the number distributed (Table 
1) was less than the total number 
estimated from budget positions 
(Table 22); some faculty members 
did not receive a questionnaire either 
because they do not engage in 
teaching, because they had just 
joined the faculty, or because they 
were on leave of absence (military 
service, sabbatical or illness). 


All Department Chairmen. This 
questionnaire was distributed by the 
delegates to chairmen of separate 
departments of physiology, bio- 
chemistry and pharmacology, to 
chairmen of joint departments 
(physiology-pharmacology depart- 
ments; pharmacology-biochemistry 
departments; physiological sciences 
departments) and chairmen of de- 
partments of biophysics. 


. Delegates to the AAMC First Teach- 
ing Institute. 


Deans. This questionnaire was sent 
to the dean of each medical school 
in the U. S. A. 


Senior Students. This questionnaire 
was sent to the student president of 
AOA in each medical school in 
the U.S. A. An accompanying letter 
stated in part: 

“We realize that the opinions 
of the AOA group are not neces- 
sarily representative of the stu- 
dent body as a whole. Would it 
be possible to form a discussion 
group which would also include 5 to 
10 seniors in the lower % or % of 
the class so that the opinions of more 
students might be included? We 
would like to have opinions only 
from senior students since they have 
had a better opportunity to deter- 
mine the relationship of teaching in 
the basic medical sciences to clinical 
teaching. We would like to avoid 
criticism of particular teachers, de- 
partments and schools. Instead we 
wish to place emphasis upon general 
concepts for the advancement of 
medical education.” 

The relatively small percentage 
of returns from the student group 
(see Table 1) is due to the fact that 
approximately 20 medical schools do 
not have functioning chapters of 
AOA and some letters were never 
delivered to schools that do have 
chapters. Twenty-seven student 
groups answered the questionnaire 
and four more sent a comprehensive 
student report on teaching at their 
institution. 


. Clinical Groups 


a) Markle Scholars in Medical Sci- 
ence. This questionnaire was sent 
to each Scholar appointed so far. The 
great majority of these can be in- 
cluded under “Clinical Groups;” 
some are not physicians. These 
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Scholars are usually less than 35 
years of age. 


b) Society for Clinical Investigation. 
This questionnaire was sent to each 
active member. The great majority 
can be included under “Clinical 
Groups;” some are not physicians. 
Members are less than 45 years of 
age. 


c) American College of Physicians. 
Two groups (teachers and non- 
teachers) were selected by the ex- 
ecutive secretary of the ACP who 
attempted to secure representative 
geographical and age distribution. 


d) Surgeons. The questionnaire was 
sent to a group of surgeons selected 
by an officer of the American Board 
of Surgery with a view to selecting 
eminent surgeons of different age 
groups and geographic representa- 
tion. Most of this group are medical 
school teachers. 


e) General Practitioners. The group 
was selected by the executive secre- 
tary of the American Academy of 
General Practice from his member- 
ship list with a view to obtaining 
representative geographical and age 
distribution. 


f) Graduate School of Medicine. The 
questionnaire was distributed to 
members of the 1952-53 class in the 
University of Pennsylvania Gradu- 
ate School of Medicine. The student- 
physicians were graduates of 47 
different American medical schools 
who had just completed a nine 
months full-time basic course pre- 
paratory to specialization in one of 
14 medical specialty groups. Ap- 
proximately % of their forma! class 
work during the past year was in 


physiology, biochemistry, pharma- 
cology, microbiology, pathology and 
anatomy. 


g) Interns. This group was selected 
from the files in the AAMC office; 
an attempt was made to secure a 
sampling of graduates of all medical 
schools. All had completed 2-3 
months of internship at the time 
they returned the questionnaires. 


The number distributed and the num- 
ber returned are shown in Table 1. The 
answers that could be summarized in 
tabular form are presented in Tables 2 
to 66. The questionnaires are not repro- 
duced here but the precise question 
asked is stated on each table. The 
source of the data is noted in the upper 
right hand corner of each table. When- 
ever the same or related questions were 
asked of several different groups, the 
answers to these several questions have 
been incorporated into one table. 

In some instances, the answers of the 
faculty are tabulated according to facul- 
ty department, academic rank, aca- 
demic degrees and age. In others, the 
answers are arranged only according to 
departments; in practically every case 
where there is no detailed “break- 
down,” there was not sufficient dif- 
ference among groups to justify further 
presentation. The number of “associ- 
ates” and “lecturers” answering the 
questionnaire was so small that these 
groups were usually tabulated with the 
“instructors.” 

No attempt has been made to analyze 
any of the data statistically. “Notes” 
appearing under some tables of data 
were appended after the Institute by 
the chairman in order to call attention 
to criticisms or defenses made by par- 
ticipants. 

: Julius H. Comroe Jr. 
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TABLE 1 
NUMBER OF QUESTIONNAIRES DISTRIBUTED AND RETURNED 
(See page 103 for further information about each group) 


Number Number 
distributed returned % 


Scholars 
merican College teachers 


Greduate ‘School of of Medicine, U. of Pa. 
(1952-53 Class) 


Interns 
6. students 


*Only questionnaires returned by September 1, 1953 are included in these tables. 

**Numbers refer to student groups, each composed of 8 or more students. Schools represented are: 
Albany, Bowman Gray, California (San Francisco), Cincinnati, Columbia, Cornell, Duke, Emory, 
Georgia, Hahnemann, Harvard, Indiana, Jefferson, Johns Hopkins, Michigan, Nebraska, New York 
U., Ohio State, Oregon, Pennsylvania, St. Louis U., State U. of New York (Syracuse), Texas, bo 
Vermont, Virginia Medical College, Virginia U., Washington State (Seattle), Western Reserve, Wis- 
consin, Woman's Medical College. 


75 
48 
56 


Q. 1 and 2—Clinical Groups 
TABLE 2 


IMPORTANCE OF PHYSIOLOGY, BIOCHEMISTRY AND PHARMACOLOGY TO PHYSICIANS 


Rate the importance of of B. Aa Chane wave 
of physiology, bioc when you a medical 
try and pharmacol how “do. you feel that 

of medici ‘ou in practice of 
seale of 9 to 3; Souskapasiants ta cine? (Rate each on a scale of 0 to 3; 
very important.) 0=no help; ‘helpful.) 


Group and number answering 
question 


. Markle Scholars 82 
for Clinical Investi- 


162 
College of Phy- 
Phy- 
sicians (non-teachers) 104 
. Surgeons 
. General practitioners 
Graduate schoolof medicine 
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Number* 
Distributed to: | returned tabulated 
1. Faeult, 922 77 04 
3. Delegates 95 87 82 
4. Deans 81 4 76 
5. Clinical grou 
100 82 82 
230 ri 162 
153 63 07 
218 48 104 
150 | 112 
351 158 
55** * 31** 
Physiology chemistry cology Physiology chemistry cology 
29 24 24 2.2 19 16 
29 27 24 21 20 17 
28 26 23 24 20 19 
30 24 23 17 17 
29 25 2.6 16 18 
. 29 2.2 2.5 18 2.1 
3.0 2.5 28 20 26 
29 21 23 15 20 
Average of groups 29 24 24 18 19 
Average of totale 29 24 24 18 19 
» Note: No tabulation has been made of ratings according year of graduation; even the opinions 
of the most recent graduates (group 8, interns) cannot be used to evaluate courses in physiology, 
biochemistry or pharmacology given in 1952-53. Nevertheless for each group and each course, the 
ratings in B were always below those in A, and the ratings for biochemistry and pharmacology 
were lower than those for physiology. 
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physiology, biochemistry and pharmacology should be taught in 
iol. ACP. i 
or in 
G. P. ACS. i 


= unfitted; 3 = best fitted.) 
In 


3 


RATING OF GROUPS BEST FITTED TO JUDCE PROPER CONTENT OF COURSES 
best fitted in general to judge how much and what 


(Rate each on a scale of 0 to 3; 0 
Ist 


Which of the following groups is 
undergraduate medical school? 
Group and numt 
x ty f I 
or n 
4 of Physicians ( 
of icians ( 
) 


: 
it 
UT 
| 


TABLE 4B 
STUDENT OPINION ON CONTENT 
A. To Senior Students: has stated in “The 


of ite 

Do you believe that the subject material Medical Education” (J. Med. Educ. 28: 57, 1953) 
stressed in lectures and laboratory work in 

biochemistry and 

was most riate to give good 

foundation for medica practice? — and every medical and related discipline. Rather 

a it must provide the setting in which the student 

s of Senior Students in 25 U. S. A. can learn fundamental principles applicable to 

Medical Schools the whole body of medical knowledge. estab- 


Yes, with 
qualificati 


that concepts should be emphasized.” 


“In general, there is no objection to the time 
spent in laboratories or lectures in any of the 
courses, but it is felt that more discretion should 
be used in the selection of material and experi- 
ments in each of them.” 


“There is insufficient integration among the 
three courses and within each specific course 


“Biochemistry was outstanding in its failure schools 
to teach concepts through its lab work. C. To Delegates: 

“In physiology too much of the manner of in- Do you seek by oo dhe wat 
struction has been by the experimental method. questionnaire 
It is a hindrance when an attempt is made to the viewpoint of (a) students, (b) in- 
use this method for the purpose of teaching 
knowledge which has already been acquired. 
We would recommend that the experiments be 
included and conducted for the following pur- 
poses: (1) To illustrate principles by 


demonstra- 
tion or closely supervised experiments. (2) To 
actually teach the student (the future physi- 


errors of application so that he will be more 
able to interpret the experimental results which 
he sn De confronted with for the remainder 
of his life.” 


“The laboratory work and lectures were satis- 
factory with the exception of biochemistry. The 
lab work and lectures in biochemistry were de- 
signed more to teach chemistry rather than lay 
the foundation for the practicing physician.” 

B. To Senior Students 
The Association of American Medical Colleges 


Q. 2—Senior Students 
Q. 16—Delegates 
— abi reasone an cr ca u gmen 
P| inion of evidence and experience and develop an 
= divided No ability to and judgments 
In physiology 10 4 3 & wisely in of health and dis- 
1. Do you agree with this statement in gen- 
Typical comments: eral? ee 
“Biochemistry emphasizes techniques, whereas Yes, in part 1 
physiology and pharmacology emphasize con- No 0 
cepts. The class was in unanimous agreement on 
Total 25 schools 
2. Do you believe that your faculty gives 
you too many or too few facts? 
Too many 12 
Too few 1 
About right 10 
: © formal tabulation o e answers has 
carried out. About half of the schools request 
cian) the experimental method only to such a student opinion at the end of some courses by 
degree that he might realize its limits and means of questionnaires. Most of these have 
not found the comments helpful. Informal con- 
versation with students has been found much 
more useful, particularly in revealing specific 
defects in the courses, e.g. a particular laboratory 
exercise, but not in overall evaluation. 

Intern and graduate opinion has been sought 
by questionnaires in a few schools, usually 
without notable success. However, discussions, 
especially with those of this group who have 
engaged in research, have been found of great 
value. Little has been obtained from older 
graduates now in practice. 

. 
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TABLE SA 
ADVISABILITY OF EMPHASIZING CLINICAL APPLICATIONS 


Do you believe that it is advisable to empha- 
size, throughout your course to medical students, 
how the basic medical sciences contribute to 
the understanding of clinical disorders? 


Q. 27—Delegates 
TABLE 5B 


believe it is possible for a faculty the faculty at sword’s point rather than a plan 
gradually developed by the faculty itself. 


Others believed that discussions of a philos- 
ophy of instruction by faculty members are 
valuable, but doubted that they could be crystal- 
lized into a uniform philosophy. Some believed 
that such a philosophy evolves spontaneously 
over a period of years, and is contributed to by 

— it was p oaere to the example of strong and effective 
not ly answer to question 
to discern an explicit or inferred judg- Typical replies are: 
the desirability, or lack of desirability, 
philosophy. 


attempting to construct a uniform 


if 


Note: Many delegates misinterpreted 
“uniform y of 
“regimentation” than the developmen: 
fairly uniform policy four y 
course on matters 
of medical education at the ad San school. 


Q. 27—Chairmen 
Number 
of dept. 
chairmen reserva- 
Group answering es ° tions 
Physi 61 74 11 15 
69 74 10 16 . 
| 
Joint Eepertenents 12 58 17 25 
DESIRABILITY OF CREATING UNIFORM PHILOSOPHY OF INSTRUCTION 
our school. We believe it can be done with 
Number of little danger of infringement on the freedom of 
Delegates individual teachers.” 
Possible to create uniform philosophy “No. The teachers differ so much among 
Impossible and in points of view 
Such an attempt would infringe on ts there is no hope of their developing a uni- 
of individual faculty members - 25 form philosophy of education.” 
No infringement necessary 17 “I believe that a conscious effort to . 
Desirable 13 uniform philosophy is all too likely ri 
Undesirable to contraindicated 26 best, to mere uniform mediocrity and, 
to authoritarian suppression.” 
Most comments by those delegates who were 
opposed to attempts to formulate a uniform . 
philosophy indicated concern over possible 
thought control, coercion, or loss of spon- 
taneity and initiative. ‘Uniform philosophy” 
was often interpreted as something thrust upon 
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Q. 17—Faculty 
TABLE 6 
AIMS OF LECTURES 


What do you consider to be the primary aims 
of your lectures? 


A—to teach the student to think in 
pharmacological 


of medical advances? 

D—to teach the facts required 
teachers or by state or National Board of 
Examiners? 

E—to present new material or concepts not pres- 
ent in texts? 

F—to indicate to the student which aspects of 
the total subject you believe are the most im- 
portant? 

G—to emphasize the basic principles so that the 
student will be able to interpret new findings 
and make specific application for himself? 
(Rate each on a 0—3 basis: 0—unimportant; 

3=very important. If you give no lectures, do 

not answer this question.) 


Group and number 
answering question 


Physiol ts 301 
Bioe 


Q. 19—Faculty 
TABLE 7 


AIMS OF CONFERENCES 


What are the principal aims of your con- 
0 to 3 basis: 0=unimportant; 3=very important) 


A—answering student questions? 
B—forcing active thinking by students about 
the topic? 


C—treviewing the topic? 
D—developing ability of students to make clini- 
other “practical” applica’ 


NON 
Nwoan 


: At the Institute, three additional aims 
were mentioned: 


F. developing more intimate contact between 
instructor and student? 

G. aiding the faculty in evaluating its own 
prior instruction in laboratory and lecture? 

H. developing student experience in disci- 
plined learning and thinking? 


TABLE 8 
AIMS OF LABORATORY COURSE 


In your opinion, what should be the aims of 
the laboratory course? (Rate each on a 0 to 3 
— 0=relatively unimportant; 3=very impor- 
tan‘ 


A—to illustrate material given in lecture? 

B—to repeat the classical laboratory experiments 
of these disciplines? 

C—to emphasize quantitative aspects of matters 
considered? 

D—to emphasize clinically applicable informa- 
tion in these disciplines? 

E—to train students in techniques used in clin- 
ical medicine? 

F—to familiarize students with 
in clinical laboratories (EEG, ECG, etc.)? 

G—to acquaint students with special apparatus 
used in research? 


H—to train students to make accurate observa- 
tions? 


I—to instill healthy habits of recording observa- 
tions? 


J—to stimulate curiosity? 


K—to give students a “feel” for the manner in 
which the concepts of these sciences have been 
arrived at? 


L—to develop a critical attitude toward new 
claims by training in quantitative evaluation 
of results? 


M—+to stimulate a desire to undertake original 
research? 


N—to make possible informal 
between students and staff? 


O—to have the students learn by doing? 


personal contact 


Group and number 
i uestion 


= 
= 

= 
z 
° 


—— 
toro 


e 
Boe 
to 


physiological, 
terms? 

B—to teach these sciences as subjects finding 
application in medicine? 
C—to teach these sciences so as to include 
e material without obvious or immediate appli- 
cation with the hope or expectation that this 
will provide the basis for future appreciation 
material? 
. E—grading student accomplishment? 
Group and number 
enswerlng this A 
Physiologists 301 2.2 
Bicchemiete 312]; 25 
jop cists 
Joint 43) 23 
cera 
2.5 21 15 0.8 20 20 28 
25 2219 09 18 20 28 
25 24 15 08 2.2 2.1 28 
27 21221217 18 30 
Jelntdepartmente 43 25 22 1.7 08 20 2.1 29 / 
Q. 20—Faculty 
4 
Physiologists 301/19 10 15 = 
Bicchemiste 312 |21 O8 20 
Joint departments 4341.7 O07 17 i 


Joint 


Physiology Biochemistry Pharmacology departments 


Member of departments which teach only in 
Own sub, 
‘¢) Joint course 


b, onl. 
Joint course 


stamher of departments which teach in both 


k (but in no other years) 
cnly 


coos 


~ 
2 


Number of departments with schedules other 
‘then shove 


@ccor coos coco 


Total number of departments listing their 
courses 


Number of departments offering electi 6 5 
Number of departments offering clinieal ¢ courses* i) 32 


*Includes “Clinical Physiology,” “Clinical Biochemistry,” “Clinical Pharmacology,” and “Thera- 


Q. 2—Chairmen 
TABLE 9B 


COURSES FOR STUDENTS IN OTHER SCHOOLS OF THE UNIVERSITY 
List all other courses which the members of your department teach in whole or in part. 


Joint 
Physiology Biochemistry Pharmacology departments 
Number of departments answering this question 66 82 17 
Number of departments which offer courses for: 
Medical students 


studen' 
Medical students 
(M.A. or 
‘edical and o w) 
but not (M.A.-Ph.D.) 
students, ga students and 
others ‘en below 


Number which offer courses for: 
M.A.- ). candidates 

— 
u 10! 

therapy students 


cf 


) students 
(pay oay) 


= a 


q Q. 1—Chairmen 
TABLE 9A 
COURSES FOR MEDICAL STUDENTS 
List the courses for medical students which the members of your department teach in whole or 
in part. Do not subdivide courses into component parts; this information is available in your catalog. 
If elective course, mark with an *. If any course is a joint one, write under each course the name 
of the cooperating dept (s). 
1 
1 
0 
28 
24 
b) s well 3 
— 
3 
0 
10 3 
¢) Joint course 4 0 
ts 
eo at vs 18 
6 
18 
Col 
Co 
tech t 
Graduate medical students 
Other students ; 
112 


Q. 1 and 2—Chairmen 
TABLE 9C 


TOTAL NUMBER OF SCHEDULED COURSE HOURS 
SCHEDULED HOURS OF TEACHING 


(Medical School Courses and All Courses) 


Number of hou.s devoted to courses in: 


S 

wea ts 

B cH we 


Lecture Schedules 
Laboratory Manuals 
TABLE 10A 
CONTENT—PHYSIOLOGY LECTURES AND LABORATORY 


% of Lecture Schedule and Laboratory Experiments Allotted to Various Topics 


B 
No. of departments No. of of total lectures Mean % of laboratory 
Topics which do not list ments whic! e devoted to 
topic as such in ist in de 


partmen each topic 
lecture schedule (64 schools) 


Central Nervous System 

Autonomic Nervous System 

Nerve-Muscle 2 
emp. Reg., Aviat. Med., Exercise 22 

Miscellaneous 


*In these departments the topic may be covered (a) in a special course (e.g. 
(b) in another course (e.g., pe Bae A in biochemistry), 

fluids” under “heart and circulation”), or (d) not at all. For 

lectures in general physiology, body fluids, pF metabolism 

ous; this does not apply to the laboratory exercises 

the complete laboratory manuals. 


Physiology Biochemis' Pharmaco Joint te 
reporting school courses school courses school courses school courses 
Less than 100 hours 
101- 140 hours 
141— 180 hours 
181— 220 hours 1 
221— 260 hours 
261— 300 hours 
301- 340 hours 
341- 380 hours 
381-— 420 hours 5 
421— 460 hours 
461-— 500 hours 
501- 700 hours 5 
701— 900 hours 0 
901-1100 hours 1 
1101-1300 hours 1 
1300+ hours 3 
Total schools reporting 16 
SSS 
Body Fluids 16 43° 
Blood 20 53 
Heart and Circulation 0 20.4 27 
Respiration 0 10.0 ll 
Digestion 2 9.1 5 
Metabolism 19 63 5.5 
2 6.1 4 
rines 
12.1 1 
12 
28.1 14 
10 
3.5 
1 
neurophysiology), 
° topic (eg., “body 
data listed under 
» May be errone- 
ved from study of 
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Laboratory Manuals 
TABLE 10B 


EXPERIMENTAL SUBJECTS OR MATERIAL USED IN PHYSIOLOGY LABORATORY EXPERIMENTS 
Based on Analysis of 64 Laboratory Manuals by Dr. David Lewis 


(Numbers in table refer to number of departments using these subjects or materials. Example: 14 
its use human subjects in 31-40% of their laboratory exercises.) 


Experimental % of total laboratory experiments in which subjects were used: 
subjects or 

terials 1-10% 11-20% 21-30% 31-40% 41-50% 51-00% 61-70% 
14 21 


13 
29 
47 


moan 
coo 
cco 
eco 

eco 


Note: See also Table 55B and C. 


TABLE 10C 
CONTENT—BIOCHEMISTRY LECTURES 
Percentage of Lecture Schedule Allotted te Various Topics 


tion 
Digestion, absorption. 
ire function, renal function, and urine 
rgy exchange 
Hormones: chemistry and metabolism 
Acid-base balance and respiration 
balance 


Mean 
Hu “ 
Cat 5 
Turtle 6 
Rat 3 
Isolated cells includ- 
ing blood 3 
Instruments 4 
Others i 
*“Others” includes experiments upon monkey, mouse, pigeon, guinea pig, beef heart, excised mam- 
malian eye, yeast cells, Lillie iron wire, and vitamin assay. 
Lecture Schedules 
A B Cc 
Number of Number of a of total lectures 
ey “7 which departments which to topic in 
Topie not list topic do list topic departments “B” 
as such in lecture 
schedule 
; Carbohydrate metabolism 7 52 
Carbohydrate chemistry 7 52 
Protein ~ 5 54 
Proteins and amino acids 5 54 
Minera! metabolism 12 47 
3 56 1 
51 
20 39 
10 49 
6 53 
24 35 
8 51 
15 44 
Gas transport 25 34 
Biological oxidation 15 44 
Enzymes (genera!) 10 49 
Isotopes and radioactivity 40 19 
Immuno-chemistry 52 7 
: Detoxification 37 22 
Miscellaneous 27 32 
Note: These figures must be regarded as approximate because in some cases the lecture schedule 
was not detailed enough to permit accurate classification. 
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TABLE 10D 
CONTENT—BIOCHEMISTRY LABORATORY 


Estimated Distribution of Time Spent in Biochemistry Laboratory Work in 
“Standard” Course in U. S. Medical Schools* 


- Qualitative Tests 5. Urine 


1. Carbohydrate 2% 6. Miscellaneous 10 
4 2. Lipid Ili. Acidimetry, Alkalimetry and 

bile, 

5. U 4 IV. Enzymes 5% 
e Il. Quantitative Analyses 47% quantitative 3% 

1. Carbohydrate 1% 2. Quantitative 2 

2. Lipid 4 

3. Amino acid and proteins 1 V. Metabolism Experiments 5% 

4. Blood, bile, gastric juice 14 VI. Special Experiments 5% 


*From analysis by Dr. Henry Hoberman of 56 biochemistry laboratory manuals. Because these 
‘rarely specify the number of hours allotted to any specific experiment, an arbitrary policy was 
adopted of assigning 1 unit of time to each qualitative test, 5 units to each quantitative procedure 
and 10 units to each metabolism or special experiment. 


Tabulation of Special Experiments 
11 schools perform none of these, 27 perform 1-5, 11 perform 6-10, 7 perform 11-16. 


BESe @ 


A. Enzyme Studies 


D-amino acid oxidase (rat kidney) 
L-amino acid oxidase (snake venom) 
Arginase (beef liver) 

ATPase (muscle blood) 

Catalase (rat liver) 

Choline oxidase (rat liver) 

Esterase (rat liver), methyl butyrate as sub- 
strate 

B-glucuronidase (rat uterus), effect of es- 


. Lysozyme (tears, egg white) 


Papain,—SH activation, milk clotting 
Phosphatase (intestinal), RNA as substrate 
for preparation of guanylic acid 


. Phosphorylase (potato) 

. Prothrombin 

. Scarlet runner bean, RBC 

. Xanthine oxidase (rat intestine) 


factor 


B. In Vitro Metabolism Experiments 


. Aldolase system (rat muscle) 
Cystine (or oxidized glutathione), reduc- 
tion with succinate (rat muscle) 

. Glycogen synthesis (rat diaphragm), effects 
of insulin and adrenalin on 

. Glycolysis, anaerobic (yeast, RBC, rat brain) 
Malic dehydrogenase system (rat liver 

te) 
— reagent, aerobic oxidation (beef 
rt) 

oxidation (rat liver homogenate, 
sl ) 
Oxygen uptake, yeast cells, rat spleen 
Phosphorylation, aerobic (rat liver homo- 


genate) 


. Pyruvate decarboxylation (yeast) 
. Starch breakdown (rabbit liver, muscle ex- 


tion (rat liver extract, heart ex- 


. Urea synthesis, from citrulline, aspartic acid 


(extract acetone-dried beef liver) 


C. In Vive Metabolism E: 


Absorption, intestinal, of tat, using Beta- 
eleostearate as tracer (rat) 

Absorption, intestinal, of sugars (rat) 
Acetate utilization, C™ studies (rat) 

Adrenal activation, ascorbic acid disappear- 
ance (rat) 

Adrenalectomy, effect on blood glucose, 
chloride, urea (rat) 

Anesthesia, ether, effect on blood sugar 
(rabbit) 

Diabetes, alloxan (rat) 

Diabetes, phlorhizin (rat) 

Exercise, effect on blood lactate (man) 
Hepatectomy (functional by evisceration), 
effect on blood sugar and amino nitrogen 
(rat) 

effect on blood cholesterol 
(rat 


. Hypothyroidism, effect on I™ distribution 


(rat) 


Hypoth: effect on oxygen consump- 
tion (rat) 

. I® distribution in normal dog 

- Insulin and epinephrine, effect on blood 
sugar (rat) 


. Metabolic rate, measurement in small ani- 


mal (rat) 


. Nutrition experiments (rat, chick, guinea 


pig, dog): include low ascorbic acid, caro- 
tene, folic acid, pantothenate, pyridoxine, 
riboflavin, thiamin, iron, magnesium, man- 
ganese, lysine, phenylalanine-tryptophane 
diets; pyrithiamin feeding; black tongue; 
lipogenic diet; aureomycin feeding; and 
tyrosine metabolism in scorbutic guinea pig. 
Parathormone, effect on blood P (rat) 


. Parathyroidectomy, effect on blood P and 


Ca (rat) 


. Phosphate, inorganic, metabolism with P®™. 
action 


Specific dynamic of protein (man). 
D. Preparations 


hemoglobin, 
tyrosine from protein 


Cystalline protein (edestin, 
urease, egg albumin, lysozyme) 
Glutamic acid and 
hydrolysate 

ATP 


17% 
trogens on 
Hyaluronidase 
Lecithinase (snake venom) 
14 11. 
15 
16 ing 12 
17 13 
14 
1 
2 15 
16 
3 
4 
5 
7 
8 18. 
19 
10 
tracts) 
12. Succinate, aerobic oxidation 
13. Succinic dehydrogenase, anaerobic studies 
(rat, beef heart) 1. 
4. Transamina 
tract) 2. 
CS 
3. 
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Table 10D (Continued) 


4. Desoxyribonucleic acid 

. Prothrombin 
Serum proteins by low-temperature alcohol 
fractionation 


Serene ene 


E. Analytical 


Paper chromatography of amino acids 
Paper chromatography of sugar 

Paper chromatography of purines and py- 
rimidines 

Adsorption and elution techniques 

Column chromatography of pigmented sub- 


(Na, K) 
proteins ( 


crassa); riboflavin (L. casei); leucine (L. 
arabinosius); other amino acids (Cl. per- 
fringens) 


. Determination of urinary glycocyamine 
. Determination of 
. Determina 


uropepsin 
tion of trypsin in duodenal fluid 


. Formol titration of ammonium chloride as 


uric urine 
of constituents of nucleic 
F. Miscellaneous 


- Radioactivity ( 
Metabolism of inorganic phosphate with P* 


Metabolism of acetate C™“ 


. Bile duct ligation 
. Nephrectomy, surgical or chemical 
. Blood clotting mechanisms 


TABLE 10E 


CONTENT—PHARMACOLOGY LECTURES 
Percentage of Lecture Schedule Allotted to Various Topics 


A 
Number of 
which 
topic as such in 


Topics lecture schedule 


Introduction 

writing, materia medica, pharmacy 
General anesthesia 

Autonomic drugs 

Cardiovascular 

Histamine and antihistaminics 

Local and spinal anesthetics 

CNS ans stimulants 


Gastrointestinal dru 


wm 


Note: These figures must be regarded as approximate because in some cases the lecture schedule 
was not detailed enough to permit accurate classification (e.g., “autonomic drugs” may not appear 
on some schedules because these are included under drugs). 


well as glycine 
15. Hormone assays (ketosteroids, estrogens) 
16. Pregnancy tests . 
17. Chemical tes 
18. Identificatio 
acids 
Distribution of I in normal and hypo- 
stances thyroid rats 
Flame | Distribution of in normal dog 
U-V absorption of demonstrations) Instrumentation 
Electrophoresis (demonstration) 2. Kinetics of acid-catalysed hydrolysis of 
Ultracentrifugation (demonstration) sucrose 
Microbiological assay of amino acids and 3. Base-catalysed conversion of glucose to 
vitamins, nicotinic acid and PAB (N. fructose 
4 
ll 7. Donnan equilibrium experiment using so- 
12 dium ribonucleate, ammonium ions and thio- 
13 cyanate ions 
Lecture Schedules 
ts Number of % of total 
departments lectures allotted 
which do to topic in 
list topic departments “B" 
— 
euics and rela drugs 
| Chemotherapeutic agents and antibiotics 
Analgesics and antipyretics 
Toxicology 
Anticonvulsants 
Drugs acting on blood ? 
and hypnotics 
ves 
Drugs acting on special systems 
Miscellaneous drugs ‘ 
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Laboratory Manuals 
TABLE 10F 
CONTENT—PHARMACOLOGY LABORATORY 
Analysis of Drugs Studied in Laboratory Courses in 51 Pharmacology Departments 
(Report by Dr. Carl Gruhzit) 
Time Allotted to Subject 


lab. time 0 <1 1-4 59 10-14 15-19 05 50-30 40-40 


20.3 176 314 39.2 78 
20 


13.7 


39 
M 20 
Anthepileptic drugs 
end 
an 


Sew 
Mand 


Bo 


BOOS 
BK 
we SS 


sas 


Others 
CNS Stimulants 
Local Anesthetics 
Autonomic drugs 


block pounds 
anglionic com| 
Stimulators and inhibitors of 
neuro-muscular junction 
Cardiovascular Drugs 
ond selated compounds 
ini 
hers p xanthines, etc.) 
Chemothera Agents 
Sulfonamides 
Antibiotics 


Sx 


~ 
- 


— 


SIS 


E28 


BS Reo o SEN 


8S 288 

oe 

8 
a 


CNS Depressants 
Genera! basa! anesthetics 
Aleohol 
5.6 
245 98 177 6527 176 20 
Parasympathomimetic drugs and 
inhibitors 114 43.2 15.7 3.9 
Sympathomimetic drugs and 
33.3 58 3.9 
2 20 
8.0 17.6 59 
0 
3 20 
3.0 78 
0 
0 
rsenica 1 
Antihelminthics 0 
Insecticides and rodenticides 0 
Others or not specified 0 
Locally Acting Drugs 19 
Gastric (antacids, cathartics, etc.) 0 
Others (irritants, astringents, etc.) 1 
Histamine and Antihistaminics 
Water, Salts and lons 
20 
Hormones 20 3.9 
Enzymes 
7ases 
Poisons and Antidotes 20 
137 39 
enera 
Routes of administration, 
absorption, excretion, etc. 5.1 98 39 
Statistics 20 20 20 
Bio assay 13 2.0 2.0 
Antagonism, potentiation, 
tolerance, etc. 0.6 
Effect of drugs on cells and 
membranes 03 
of = 20 20 
Preparation and dispensing of drugs 14 , 
Others 03 
ad analysis, ch 
irregularities 
Radio-o Diagnostic Agen 
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206 
086 
086 
086 
288 
086 
206 
ers 
086 
£98 
86 

086 
ore 
961 
961 
788 
086 

6¢ 


6¢ 6 
98% 9 
oF gat 


401 


i 
| 
Ep 
32 sa ¢ @ 
He fie || 
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+ 
| 
#3 
Wales 
3 
| 
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TABLE 10G 
CONTENT—SPECIAL TOPICS 


Is a definite attempt made to introduce into any of the three courses 
information basic to the following? 


Number of Schools Answering: 


Yes 


| 


wr 


Q. 25—Faculty 


TABLE 11 
FACULTY PREFERENCE FOR ORDER OF COURSES IN CURRICULUM 


faculty member was asked to 
which, in 
should 


The number of combinations appeared to be 


limited onl by the number of faculty members 
answering the question (approximately 900)! 
In an attempt to make these answers useful, 
only the course (or courses) preferred as the 
initiai course(s) chronologically in the curricu- 
lum and the course (or courses) preferred as 
the last course(s) chronologically 

group) were tabulated. This narrowed the com- 
binations to 101 for the initial and to 51 for 
the final course in this group. Those combina- 
tions with 10 votes or more are tabulated below. 


Initial course(s) 


Preference for initial course (s) in this group 


Physiol- Biochem- Pharmacol- Biophys- Joint 


Anatomy, histology, neuroanatomy 
Anatomy, histology 
Anatomy, histology, biochemistry 


natomy 
biochemistry 
Anatomy, histology, neuroanatomy, biochemistry 
Anatomy, histology, statistics 
Anatomy, histology, microbiology 
Anatomy, histology, biochemistry, biophysics 
Anatomy, neuroanatomy 


37 


Coe 


= 


neurophysiology, microbiology 


statistics 
Pharmaco! Statistics 


. microbiology, statistics 


Samm 


Q. 39—Delegates 
— 
Topics 
Aviation and space medicine 27 3 21 53 19 
Psychosomatic medicine 7 2 23 35 35 
Psychiatry 0 1 22 24 42 
Atomie medicine 3 1 3 26 43 25 
Rehabilitation and geriatrics 3 1 12 18 48 
Each full-tim 
list the order i 
lowing courses 
Anatomy Pathology 
Biochemistry Pharmacology 
Biophysics Physiology 
Histology Short Introduction 
Microbiology to Medicine 
Neuroanatomy Statistics 
51 152 
32 78 
12 45 
10 29 
5 18 
5 12 
2 10 
2 10 ° 
Final course(s) Pref 
Phermacology 155 
Pathology, pharmacology 149 
Pathology, pharmacology, microbiology is . 
28 
27 
18 
12 
12 
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TABLE 12 


YEARS IN WHICH SUBJECTS ARE NOW TAUGHT 
(Based on replies from 76 U. S. A. medical schools) 


Years taught 
2nd year 
3 
1 
73 


Both 

years 
2 
2 


Q. 13—Faculty 
Q. 5—Clinical Groups 
TABLE 13 
FACULTY PREFERENCE FOR SYSTEMS OF MEDICAL EDUCATION 


Given a free hand, necessary staff, laboratory 


B—Expand your present course 
scope, with emphasis on your subject 

C—Keep present hours as they are but 
teacher/student ratio to permit more personal 
education, instruction, conferences. 

D—Teach fewer “‘facts;” spend more time on 


G—Teach more statistics. 
H—More time on evaluation of scientific litera- 


ture. 

I—More clinical correlation conferences in Ist 
and 2d years. 

J—More basic science-clinical conferences in 3d 
and 4th years. 

K—More emphasis upon clinical problems in the 
basic science courses. 

L—Complete integration of physiology and bio- 
chemistry into one course. 


M—Complete integration of physiology and 

logy into one course. 

N—Complete integration of physiology, bio- 
chemistry, pharmacology into one course. 
O—An extensive basic science-clinical correla- 

tion course in the 4th year. 
Complete correlation of basic sciences and 
clinical subjects in all 4 years. 

Q—Teach physiology, biochemistry, and phar- 
macology as separate courses but with more 
correlation. 

d more time on “project teaching. 

S—Provide each group of students with a small 
laboratory in which to carry out most of the 
laboratory work in the basic medical sciences. 

T—Courses for teachers on teaching techniques. 


*This question, with the exception of the last 
item, was presented to all full-time faculty 
members in physiology, biochemistry and phar- 
macology. Many of these items in almost iden- 
tical wording, were also ted to the clini- 
cal groups for rating with the following request: 

Each of the following has been recommended 
in an attempt to improve teaching of physiology, 
biochemistry and pharmacology for future doc- 
tors. Rate each of these on a scale of 0 to 3; 
0 = would not ; 3 = recommend 
highly. 


” 


Group and number 
answering 


> 
a 
= 
Q 
= 


z 


Be |) 
tot || 
ae || 
|| Oromo 


ae || 


|| 
wee 

| 
an 

|| Coan 
mio || 
|| 
wh || 


o~ 


Deans 
ist year 
Subject only 3 
Pharmacology 
facilities and equipment, and no objections 
from state or National Board of Medical Ex- 
aminers, which of the following would you like 
to see made a matter of trial and experiment 
or of expansion? (Rate these on a scale of 0 
to 3 in order of your enthusiasm for them: 
0 = no enthusiasm; 3 = very enthusiastic.)* 
A—Reduce your preclinical course to a brief 
“survey course” and use the hours “saved” to 
do more correlative teaching in the 2d, 3d 
and 4th years. 
general concepts, training student to read and 
evaluate critically and to continue his own 
education. 
E-—-Reduce the total hours for your course to 
permit more time for consideration of socio- 
economic aspects of medical practice. 
R 8 T 
Physiologists 301 10 11... 
Bicchemiste 312 10 10... 
Pharmacologists 233 
Biophysici 15 1108... 
Joint a 43 09 09... 
Interns only 158 | 1 
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Q. 14—Faculty 
TABLE 14 


FACTORS WHICH LIMIT THE INITIATION OF NEW TEACHING PLANS 


B- Policy established by the dean 


Which of the following prevent you from carrying out these ideas or plans (mentioned in Table 
13)? (Check items which apply.) 


H—Influence of state boards of licensure 
I—Influence of National Board of Medical Ex- 
aminers 


C—Policy established by the chair- 
man (or chairmen) 
D—Policy established by the curriculum com- 


mittee 
E—Attitudes or 


convictions of clinical teachers 


F—Insufficient knowledge of clinical medicine 
on your own part 

G—Insufficient knowledge of clinical medicine 
on the part of your associates in the depart- 


Group and number 
answering question 


% of faculty checking item: 
A B Cc E F G H I J K L M N Oo 


Physi 301 


Joint 


5668 5 19 22 


*% is 


tly higher for instructors, assistant professors and associate professors compared 


significan 
with professors for Item F 
**% is significantly higher for non-chairmen for items B and C. 
Note: No analysis was made of the “limiting factors” noted in this table as these apply to each 
of the 20 items listed in Table 13; as a result, the usefulness of the data in Table 14 is restricted. 


J—Lack of funds 
ee K—Lack of space 
L—Lack of sufficient instructors 
M—Recent emphasis on general practice, “‘com- 
prehensive” medicine and the socio-economic 
aspect of medical training 
{ O—Insufficient time because of other teaching 
ment obligations 
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TABLE 15A 
CONSULTATION WITH OTHER DEPARTMENTS 


preclinical sciences on 
teaching matters? (Check statements that apply) 
A—Little or none 
B—Simple division of subject —— (“We'll 
cover digestion, you cover vitamins 
C—Interdepartmental conferences on 
content, methods of teaching, etc. 
D—Very close correlation of lecture material 
age | close correlation of laboratory exper- 
ts 


Group and number of chairmen chairmen who checked: 
answering this question E r 


8 
3 


2 
27 


Are systematic efforts made to relate the con- 
tent of these courses to each other, eg., to a) No effort 
eliminate duplication, to emphasize different b) Some effort, but not enough 


tory statements, etc.? c) Reasonable effort 
Is such an effort desirable? 


pressed; 

committees for analysis. In general the dele- 
gates commented on the importance of local sit- 
uations, the desirability of repetition in teaching 
and the universally expressed desirability of 
relating the courses to each other. 


Q. 38—Delegates 
TABLE 15B 


DIVISION OF SUBJECT MATTER AMONG DEPARTMENTS 


Indicate whether the department chairmen in your school believe that the physiology department 
or the biochemistry department should teach the following topics? 


Number of schools which believe that the 
topic should be taught by: 
Biochemistry 
department alone 


H 
Chemistry of muscular contraction 
nsulin and diabet 


| 


Q. 25—Chairmen 
How much consultation is there between your F—Joint conduct of some laboratory work by 
two or more departments. If checked, what 
percentage of total laboratory work is devoted 
to joint teaching? 
G—Joint teaching of one or more courses ; 
planned, taught, and attended by two or more 
. departments (do not include here courses in 
which men from other departments are merely 
invited to give lectures). If checked, describe 
this program on back of sheet 
= 
Physi ists 73 4 48 48 12 4 
Pharmacologists 60 40 35 30 5 x 
Joint departments ll 27 36 36 36 36 36 
*Percentage of the laboratory work conducted jointly in these departments varies from 5—20% in 
physiology, 4—12% in biochemistry, and is 33% in the one pharmacology department. 
Q. 9Delegates 
Number of delegates 
7 
15 
40 
effort il 
Note: A great variety of views were ex- 
| 
j 
Intermediary metabolism 
Vitamins 
Electrolytes nad body 
Energy metabolism 
Intestinal absorption = 
Notes: 1. Two schools specify ‘‘whichever department is better equipped.” 
2. Five schools specify ‘‘all topics should be covered by both departments.” 
3. Seven schools assign topics to one or other department but never to both. 
123 


Q. 26—Chairmen 


TABLE 16A 


CORRELATIVE 


What limits the amount of correlative (integrative or combined) teaching by your department 


members? (Check statements that apply.) 


Percentage of chairmen checking each statement 


Your own tal or personal convictions against it 
Time required for complex = interdepartmental arrangements 
of of others against it 

mi in your own department 

departments 


mited staff in other 
nysioal difficulties 


departments 


of interest in 
Other (describe) * 


- 
~ 


Total number of chairmen answering this question 


*“Other factors” are too varied to be summarized. 


To All Delegates: 


Do the majority of the members of the de- 
partments of physiology, biochemistry, and 
pharmacology believe that each of these sciences 
is a separate discipline and should be taught as 
such to medical students or do the majority 
favor combining any two or all three of the 
courses in physiology, biochemistry, and phar- 
macology into one course (for teaching purposes 
only)? 


Should be separate courses 
Should be combined for. teaching 


or 


Total 74 schools 


Should be separate courses but with 
more extensive correlation 
divided 


To Senior Students: 


Do you believe that medical education would 
be improved by complete rearrangement of the 


Total integration desirable* 
Total integration undesirable 
Total integration undesirable but 


TEACHING 
Physi- Bio- Phar- Averages 
ology chemistry macology ments (all chairmen ) 
: 8 14 12 11 
a” 10% 12% 9% % 
12 6 12 
44 44 56 ° . 
34 30 45 
27 
— 25 20 10 
73 84 60 
Q. &—Delegates 
Q. 2, 3, 5—Senior Students 
TABLE 16B 
CORRELATED AND INTEGRATED TEACHING 
. curriculum with total integration of the basic 
sciences with one another and with clinical 
medicine? 
15 
much more correlation is needed 4> 9 
Total integration undesirable be- 
48 cause impractical 1 
Uncertain 1 
No answer 2 
*Desirable but impractical (2 schools) 
To Senior Students: 
To Senior Students: Do you believe that the teacher, the student, 
Do you believe that physiology, biochem- or both should integrate knowledge? 
istry, and pharmacology should be taught as Should done teacher 
individual courses or as one correlated, inte- 
grated course? Should be done by both 16 
Should be separate courses 2 Ne answer ” 
Should be one course 14 Total 27 schools 
3 medical knowledge, but the student needs much 
a= guidance and help; the teacher should take the 
Total 27 schools lead.” 
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TABLE 17 Q. 26—Faculty 
ATTENDANCE AT LECTURES OR CONFERENCES 


& (Give approximate number of lectures or conferences attended 


A—Lectures or conferences given by other mem- C—Clinical lectures or seminars? 


seminars? 
F—Clinical pathological conferences? 


% of faculty attending: 
0-5 year 6-10 year 11-30 year > 30-year 
12% 35% 22% 
14 27 28 


12 

15 1 
22 
22 
18 


www 


| 


Q. 27—Faculty 


Are you associated with clinical or hospital laboratories in any responsible wey Do you hold 
etc.) 


any consultantships in clinical departments or in any hospital? (VA hospitals, 


with 


ona 


gezez 


we 


cu 


Joint departments 
Chairme 


[Sonne 


*Not everyone who answered this question answered all 


. 
Number “Often’’ 
Physiology 278 1% 10% 
Biochemistry 255 . 
A Pharmacology 212 
Joint departments 39 15 
hysiology 251 57 
Bicobemitey 234 61 
B ) Pharmacology 185 53 
Joint departments 30 15 
Physiology 256 45 25 “17 
Bicchemitry 232 51 24 18 
C Pharmacology 33 25 28 
Joint departments 34 ee | 
Physiology 221 69 
Biochemistry 201 71 19 5 
D | Pharmacology 155 51 21 17 
Joint departments 31 72 10 6 
Physi 210 81 4 7 
177 84 3 5 
E ) Pharmacology 152 73 7 10 
Joint departments 34 67 15 
i 218 71 13 
196 80 10 7 
F ) Pharmacology 166 68 15 ll 
Joint ts 33 60 9 15 I 
TABLE 18 
CLINICAL ASSOCIATIONS 
% with % with || % 
Group and approximate number hospital consult- with 
answering questions* _Sffiliation neither 
Physiology 
hairmen 0 18% 62% 
Professors 15 76 
Associate professo: 12 76 
Assistant professors 6 B4 
Instructors BS 
Total and averages me 
tochemistry 
Chairmen 52 
Professors 58 
Associate professors 67 
Assistant professors 75 
Instructors 86 
Total and averages = 69 
Pharmacology 
. Chairmen 55 
iate lessors 
Assistant professors 73 ® 
Instructors 95 
Total and averages > 77 
. Biophysica 
hairmen 60 
Professors 100 
Associate professors 100 
Assistant professors 75 
Instructors 100 
Professors 75 
Associate professors 75 
Assistant professors 62 
Instructors 100 
Total and averages 65 
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TABLE 19 
PART-TIME TEACHERS 
How many part-time teachers do you have on your staff? 


Group and number of 
chairmen answering 


What is their total contribution to teaching the courses for which your department is responsible 
(total hours for one academic year) ? 


Group and number of 
c answering 


Ph ts 
Pharmacologists 
Joint departments 
Total and averages 


#| 


8828 Fe 


06 
76 
53 
7 
202 


TABLE 20 
CLINICAL TEACHERS IN THE BASIC MEDICAL SCIENCE DEPARTMENTS 
A. How many teachers from other basic science departments (from your own or other institu- 
tions) assist with teaching? 


Number of its with: 
ef u departmen 
answering 


4-6 
teachers 


Pharmacologists 
Joint departments 


B. How many teachers from clinical departments assist? 


Number of departments with: 
Groups and number of chairmen 1-3 4-6 7-10 
teachers teachers teachers 
30 12 5 
26 3 1 
22 y 1 
10 1 0 


and B above to teaching the courses for which 
academic year)? 


76-100 101-200 201-300 301-400 
hrs. hrs. hrs. 


51-75 
hrs. 
4 
1 
0 
2 


hrs. 
3 1 
0 2 
3 0 
1 0 
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Q. 20—Chairmen 
% of departments which have 
Po teachers teachers teachers teachers 
| 
Ph iste 72 36 51 7 6 
Pharmacologists 58 41 40 16 3 
Joint departments * 25 50 25 0 
Total and averages 215 44 41 12 3 m ‘ 
% who contribute: 
401- 
hrs. hrs. 
1 
0 0 
13 0 
Q. 21—Chairmen 
teachers 
2 
12 7 5 0 0 
>10 
0 
0 
5 
0 
) your department is responsible (total hours for one 
Number of departments in which these tribute: 
Groups and number of chairmen 1-25 26-50 she sat st 
answering 
Ph 43 27 4 4 
Fis 
Joint departments 10 6 1 0 . 
|| 


Do you consider 
0 to 3: 0, not a defect; 3, serious 


TABLE 21A 
DEFECTS IN PREMEDICAL TRAINING 
(Rate each on a scale of 


Q. 10—Faculty 


Joint 


Inadeq training E 


of pit. 


Sno 


BOON 
waow 


Approximate number of faculty answering this question* 


men 

1 
1. 
0 
1 
0. 
2 
0. 
1 

1 
43 


Excerpts from 22 U.S.A. 
regarding premedical re in physi- 
ology, general physiology and related subjects 


Note: Many bulletins (a) emphasize the need 


cal school toward the M.D. degree. Included 
here are only those comments directed specifi- 
cally toward physiology as a premedical subject. 
Those starred (*) 


colleges. 


Comments 


subjects of the medical and not of the pre- 
medical curriculum. 
Since the curriculum in the school 


*22. An additional course in either general or 


TABLE 218 
PREMEDICAL SPECIFICATIONS 


*Not everyone who answered this question answered all parts. 


IN PHYSIOLOGY 


A course in embryology is distinctly rec- 
ommended but bacteriology, human anat- 
omy and histology will not be considered 
as meeting the biology requirements. 


. Credit from courses in the medical cur- 


riculum such as bacteriology, biochemistry, 
anatomy, physiology, histology, neurology, 
hygiene, physiological chemistry, pharma- 
cology, etc., will not be accepted for en- 
a to the school of medicine, except 


special permission. 
. Courses in physiology, hygiene and sani- 


tation, entomology, bacteriology, histology, 
and similar subjects covered in the medi- 
cal curriculum will not be accepted as part 
of the premedical requirement in biology. 
If a student's personal interests lead him to 
take additional work in zoology, courses 
in comparative —~ and genetics are 
strongly recommended 

The student is advised to take additional 
courses in biology, which will acquaint him 
with the principles of embryology, genetics, 
experimental and comparative biology. 
Courses in bacteriology, histology, parasit- 
ology and human or mammalian physi- 
ology may not be applied to replace the 
minimum requirements in biology, since 
these subjects are included in the medical 
curriculum. 

Courses in biochemistry and physiology 
are disadvised for credit. 

One semester of general zoology and one 
semester of botany or one year of general 
biology or of general zoology is required 


college which are included in the medical 
curriculum; for example, histology, human 
anatomy, bacteriology, physiology, neu- 
rology and chemistry. 


Bio- depart- 
macology physics re 
Inadequate premedical training in mathematics 
Inadequate premedical training in chemistry 
nadequate ical training in physics 
and social 
ia. 
301 312 233 15 
Medical School Bulletins 
for a broad cultural background and fewer = 
scientific courses, and (b) recommend that no 
courses be taken in college which anticipate 
medical school courses or which count in medi- 
remainder do not. This tabulation was made 
because previous surveys suggested that the 
prohibition of physiology courses in general as 
premedical subjects has retarded the develop- 
ment of courses in dynamic biology in American 
School Number 33. 
1. Courses in physiology, hygiene, sanitation, 
entomology, bacteriology, histology and 
similar subjects covered in the medical 
curriculum shall not be accepted as part 
+B the premedical college requirement in 
2. Students are advised not to select courses 
. in physiology, histology, speciai bacteriol- 
ogy, neurology, hygiene and similar sub- 36. 
jects included in the medical curriculum. 
12. Courses in bacteriology, histology, physi- 37. 
ology or human anatomy may not be 
applied to replace the minimal requirement 
. in biology because these subjects are in- (survey courses in anatomy and physiology 
cluded in the medical curriculum. may not be substituted for this require- 
15. Bacteriology, immunology, human physiol- ment). 
ogy and abnormal psychology are properly 41. Inclusion of courses in bacteriology, his- 
tology, physiology, human anatomy and 
biochemistry in the premedical course is 
16. really a waste of time, since all of these 
medicine provides ample training in the courses are included in the medical school 
biological sciences, it is strongly urged that curriculum. 
the student omit college courses in anat- 42. Students should avoid taking courses in 
(including a labora- 
tory course) or genetics is recommended. 
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TABLE 21B (Continued) 


*47. If courses in biology beyond the minimum 
requirement are taken, they should be biochemistry, 
chosen from the following suggested sub- a and physiology should be avoided 
jects: comparative anatomy, comparative when selecting electives in the premedical 
embryology, cellular physiology, cytology, 
genetics. 

. Courses in physiology, sanitation, bacte- 
riology. hygiene, histology, embryology or 
similar courses which are offered in the 
medical curriculum cannot be considered 
as meeting any part of this requirement. required hours and are not useful electives. 
Recommended are biology, a 2 . Subjects included in the medical course 


ts include 


tive analysis, physical chemistry, advanced 
physics, comparative anatomy, embryology, 
college mathematics, calculus, comparative 
or general physiology, genetics, psychology. 


TABLE 22 
BUDGET POSITIONS AND VACANCIES 


Number of full-time pea or sony yy faculty in departments of 
physiology, biochemistry and pharmacology in 76 U. S. medical schools 000-1963 


Physiology 


i 


TOTALS 


*The number of “vacancies” may be too low because (a) p ow may have 
schools by financial officers with no knowledge of vacancies, (b) some budget posi 
by temporary appointments, including visiting professors and (c) some 

**Includes 2 combined departments of biochemistry and pharmacology. 


in one 


*63. Minimum requiremenE at ‘east program. 
three of the following subjects: quantita- Note: A summary of admission require- 
ments in all medical schools may be found 
in the latest edition of “Admission Re- 
quirements of American Medical Colleges” 
published by the AAMC. 
Q. 1—Deans 
Physio - 
Biochemistry ** Pharmacology 
Total Total Total Total 
posi- Vacan- posi- Vacan- posi- Vacan- posi- ) 
tions cies* tions cies* tions cies* tions 
Chairmen and professors 63 1 74 0 58 2 13 
Professors 46 0 40 0 21 0 15 
tant 
Associates 15 0 18 1 16 0 3 
Instructors BS 3 61 1 34 2 ll 
Assistant instructors 25 0 25 0 15 0 2 
as 403 ll 420 6 269 s 75 ° 
supplied 
tions may 
may be 
Note: No information given for 1 chairmanship in biochemistry and 2 in pharmacology; an 
associate professor is chairman HEE biochemistry and one pharmacology department. 
128 


TABLE 23A 
AGES OF FACULTY MEMBERS ANSWERING QUESTIONNAIRE 


Number of full-time faculty members 
Group and number answering in each age group: 
question 


36-45 yrs. 46-55 yrs. 


32 
17 


Associate professors 
Assistant professors 


o 
2.85 
S Bo-ca- 


Instructors 
Lecturers 
Totals 
Biophysicists 
irmen 


65 
22 
58 
55 
5 
35 
1 
241 


Assistant professors 
iates 
Instructors 
Totals 


ononeo 


Faculty Chairmen 
. 
> 55 yrs. 
i 
“hairmen 
Professors 
Instructors 
Lecturers 
Totals 
Biochemists 
Chairmen 
Professors 
Associate professors 
Assistant professors 
Associates 
Instructors 
Lecturers 
Totals 
Pharmacologists 
Chairmen 
Professors 
Associate professors 
Assistant professors 
Professors 
Associate professors 
Assistant professors 
Instructors 
Totals 
Joint departments 
Chairmen 5 
Professors 1 
Associate professors 
0 
0 
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Faculty Chairmen 
TABLE 23B 


ACADEMIC DEGREES OF FACULTY MEMBERS ANSWERING QUESTIONNAIRE 


Number of full-time f ; 
Group and number answering — ull-time faculty members with the 

question Ph.D. or 8e.D. Ph.D. and 
M.D. degrees 


Chairmen 
Professors 
Associate professors 
Assistant 
Associates 
Instructors 
Lecturers 
Totals and averages 

Biochemiats 
Chairmen 
Professors 
Associate professors 
Assistant professors 
Associates 
Instructors 
Lecturers 
Totals and averages 

Pharmacologiats 
Chairmen 
Professors 
Associate professors 
Assistant professors 
Associates 
Instructors 


— 


13 (4%) 


1 
122 (51%) 


= 


Associate professors 
Assistant professors 
Instructors 

Totals and averages 

Joint departments 

Chairmen 
Professors 

Associate professors 
Assistant professors 
Associates 
Instructors 

Totals and averages 


wow 


Medical School Bulletins 
TABLE 24 
ACADEMIC DEGREES 


Number of departments staffed exclusively by —_—— 
men with M.D. tay alone or Ph.D. degree Departments in which: 
alone. 


None of staff None of staff 


Data are based on faculty listings in 83 bul- has M.D. degree has 
letins of medical schools in the U. S. and Physiology 
Canada. Analysis includes all full-time faculty 
members with rank of instructor or above but Pharmacology 
excludes emeritus professors, research profes- i 
sors and research associates. 


Ph.D. degree 


Neither 
degree 
39 22 
21 ll 
50 12 
41 18 
2 3 
34 10 
2 0 
189 (61%) 76 (25%) (3%) 
67 
34 
66 
81 
5 
| 
277 (85%) (7%) (4%) 
21 24 
12 8 
42 7 
27 18 
2 1 
17 
sturers 
Bi cist: 
Professors 
3 
0 
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Q. 15—Faculty 
TABLE 25 


NUMBER OF TEACHING HOURS FOR EACH FACULTY GROUP 


How many hours a year do you spend in actual teaching in the various schools of the university? 
(Exclude hours of preparation for classes.) 


GRADUATE AND OTHER 
MEDICAL SCHOOL UNIVERSITY DEPARTMENTS 


‘ % of faculty who spend: % of faculty who spend: 
Group and number Less than 100-200 201-300 301-300 >400| Number 1-50 51-100 101-200 > 200. 
answering question 100 hrs. hrs. hrs. bre. hrs. janswering \ hrs. hrs. 
Physiology 
64 
Professors 36 
Associate professors 66 
Assistant professors 65 
Instructors 5A 


Total and averages 285 


67 


Associate professors 66 
Assistant professors 90 
Instructors 35 


Total and averages 291 


| 


S 


Assistant professors 51 
Instructors 


8 


BSooBS |S |S | SELES 


& | & 


S 
& 


Q. 16—Faculty 
TABLE 26A 


PREFERENCE FOR MORE OR LESS TEACHING 
If you had complete freedom of choice, would you prefer to do more teaching or less teaching? 


Number answering % of faculty answering: 
question More 


34% 
32 
Pharmacologiasts 30 
iophysicists 45 
Joint departments 


SNES SENSE 


M. D. degree 
Both Ph. D. and M. D. degree 
Other degrees 


| 
ee | «18 200 25 13 
Biochemistry 
Chairmen |_| 30 57 18 15 
Professors 33 27 20 34 17 
24 57 30 16 
31 58 19 19 
26 22 23 18 
223 24 16 
Pharmacology 
Chairmen 56 12 17 
Professors 22 28 “4 
Associate professors 58 20 22 
5 14 
Total and averages 224 15 18 
Joint departments 
Chairmen ll 28 0 
Professors 7 20 0 
Associate professors 8 25 0 
Assistant professors 7 40 20 
Instructors 7 25 0 
Total and averages 40 28 4 
Group 
Group 
. 
Academic Rank 
. Chairmen 193 
Professors 93 
Associate professors 177 
Assistant professors 201 
Instructors 120 
Academic Degrees 
Ph. D. degree 509 
161 
«=: 
20 
131 
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TABLE 27 
REWARDS AND RECOGNITION FOR TEACHING CAREER 
on teaching ability** 


C—Local or national awards based on teaching 
ability 


D—Academic promotion based on teaching 
ability 


E—Extra salary (in addition to basic pay) based 


A—General increase in academic salaries 
B—Admission to national societies (such as 
American Physiological Society, etc.) based 


What rewards or recognition would make a 
career in teaching in the basic medical sciences 
more attractive? (Rate each on a scale of 0 to 3; 
0, of no value or undesirable; 3, of great value 
or highly desirable) 


Q. 1—Faculty 


on teaching ability 


p and of 
answering this question* 


h 


TABLE 28 
FACTORS INFLUENCING STUDENTS TOWARD A CAREER IN BASIC MEDICAL SCIENCES 
To Senior Students: 


A B** Cc D 
Group 
Physiologi 301 27 09 10 21 11 
Biochemists 312 28 08 10 2.2 11 
Pharmacologists 233 28 08 09 20 10 
Bioph ysicists 15 27 06 09 2.2 1.2 
Joint Departments 43 2.7 09 12 23 0.9 
Academic Rank 
Chairmen 28 08 10 19 11 
Professors 110 27 08 08 19 10 
Associate professors 210 27 08 10 21 11 
Assistant professors 230 27 08 09 23 11 
Instructors 146 2.7 11 11 2.2 1.0 
*Not everyone who answered | this question answered all 


parts. 
**The 493 members of the American Society of Experimental Biologists rated admission to national 
societies 0.7; the 335 non-members rated it 1.0. 


What would make a career of teaching and 
research in the basic medical sciences 


Influencing Factors 


Income commensurate with clinical fields 19 


and practicing ph: 

Career information and more orientation 
toward basic science fields 

More funds and adequate physical facili- 
ties for research 

A student program of summer research 


or a research project within the curricu- 
lum 


. Opportunities to help in clinical re- 


search while a student 


to help with professor's 
research and independent research 


. Opportunities to do more clinical re- 


search in the basic science laboratories 
while a student 


10. Special financial aid for beginning re- 
search 


. Closer correlation with clinical medicine 11 
. Equal prestige with clinical scientists 
ysicians 


. Grants-for-study fellowships 
. Less insistence on research for advance- 


ment 


. Inspiration and pleasure from teaching 
. Closer contact with inspiring, interested 
teachers 


ore emphasis on teaching and more 
ter 


. Acceptance into medical school of stu- 


dents who have teaching and research a> 
a goal 


. More men in practice teaching basic 
science 


. Stimulation of an interest in the basic 


sciences in premedical work 


. Offer a curriculum which would give 


both a Ph.D. and an M.D. degree after 
5 to 6 years 


. Cooperation and mutual respect between 


basic scientists and practicing physicians 


Advancement and recognition as an ex- 
pert in a small field 


Q. 1—Senior Students 


4 
| 
attractive? 
groups specifying 12) 
each factor 3 
2 14 
3 
15. 
4. 1 
5. 
4 2 ° 
18 
3 1 
8. 
21. 
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Q. 1—Senior Students 
TABLE 29 
FACTORS INFLUENCING STUDENTS AGAINST A CAREER IN BASIC MEDICAL SCIENCES 
To Senior Students: 


What are the factors which influence medical 
students against a teaching and research career 


in these basic medical sciences? 


. Low income 


24 
. Like patient relationships; more interest 


in clinical medicine 

. M.D. candidates have already decided to 
become physicians, and Ph.D. candidates 
have already decided to become teachers 
and investigators 

. No clinical correlation in basic sciences 
and no opportunity to do clinical investi- 
gation 

. Basic medical science courses less in- 
teresting than clinical courses (in part, 
because of instruction) 

. Lack of information about career in 
basic medical science departments 


. To teach in basic medical sciences, must 


do research; to do research, must teach 


. Most basic research related to patients 


has already been done; the field is almost 
sterile 


. Less prestige in basic medical sciences 
. Requires much longer and more expen- 


sive training 


. Promotion or success less easily obtained 
. Little opportunity for those with moder- 


ate ability 


. Ph.D.’s given preference over M.D.’s in 


promotion 


. More appreciation from patients than 


from students 


. Stereotyped “ivory tower” life is too 


narrow in scope 


. No opportunity to determine interest in 
or ability for teaching and research *Editor’s Note: Although some of these be- 

. Do not possess attributes for academic liefs may not be valid, these statements are 
career those made by senior medical students. 


Q. 6—Clinical Groups 
TABLE 30 


FACTORS INFLUENCING PHYSICIANS AGAINST AN ACADEMIC CAREER 
To All Clinical Groups: 
If you are not in a full-time academic position, why didn’t you enter an academic career? 


Number of physici who checked these reasons: 
Like taking Wantedtobut Wanted to but Don't like Don't like Don't like 
care of didn't have the could not to teach in teach to do 
Group patients opportunity afford it general basic sciences research 


4 
30 


Physicians (non-teachers) 


. Surgeons 
. General practitioners lll 
. Graduate school of medicine 100 
. Interns 82 


A. most of these groups are in full-time academic positions 
* question not asked of this group 


Number of student ee 
groups specifying 
11 4 
18 
3 12 
7 
13 3 
2 14 
‘ 
1 
8 1 
2 
7 
8 
2. Society for Clinical In- on 
vestigation 
q 3. American College of 33 3 0 2 2 
Physicians (teachers) 
4. American College of BH 15 15 14 26 
5 0 1 
4 19 24 18 15 20 
7 ° 41 21 ° 34 
12 il 18 12 27 
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TABLE 31 
FACULTY OPINION ON FAIR SALARIES 
A fair, general increase in academic salaries would be__.__%. 


% of faculty who want: 
Group and number 26-50% 
answering question inerease 


Q. 1—Deans 
TABLE 


DEANS’ OPINION ON FAIR SALARIES 


To deans: If funds were available, what would you consider to be fair salaries for each position 
in these three departments in 1953? 


Type Department 

insti- cbair- Associate Assistant Assistent 
Salary range tution men Professors professors professors Associates Instructors instructors 
$15,000 & above 
14,000 - 14,999 
“18,000 - 13,990 
12,000 - 12,999 
“T1000 - 17,900 
10,000 - 10,999 
9,000 9,900 
8,000 - 8,999 
7,000 - 7,900 
6,000 - 6,999 
5,000 5,900 

4,000 - 4,999 
5,000 

2,999 & below 


ww 


BHON 


Total responses 


T — Tax supported schools 
P — Privately supported schools 


Q. 1—Faculty 
51-100 % 
increase 
irmen 5S 55 40% 5 
Professors 32 5% 
‘ Assistant professors 62 44 47 9 
Instructors 42 57 29 1s 
Total and averages 2A 49 2 > 
Biochemistry . 
Chairmen 51 51 47 2 
ia! 
Assistant professors 62 61 39 0 
Instructors 25 68 24 4 
Total and averages 218 57 39 4 
Chairmen 47 47 47 6 
Professors 16 38 44 18 
Associate professors 38 42 50 8 
Assistant professors 38 53 32 15 
Instructors 36 50 36 14 
Total and averages 175 47 42 i 
Joint Departments 
Chairmen 10 20 80 0 
Professors 63 25 12 
Associate professors 5 50 38 12 
Assistant professors » 50 12 38 
Instructors 7 57 43 ° 
Total and averages AL 47 41 12 
20 16 16 19 2 
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If funds were available, what is the total budget (university funds) that each department would 


need for an adequate program? 


OK 


868 6.48 8 8420808388 


TABLE 32C 
DEANS’ OPINION ON FAIR BUDGETS (PER STUDENT) 


Adequate budget (university funds) per student if funds were available. 


: 


= 


on Ne 


3 
Zz 


: 


& 


«4 
DEANS’ OPINION HEE BUDGETS 
Physi- Biochem- Pharma- Physiology and 
Budget range ology istry cology pharmacology 
T P T P T P T P 
$300,000 1 
50,000 2 
135,000 1 
1 
25,000 1 
20,000 1 1 
10,000 
. 05,000 2 1 
00,000 1 | 4 1 2 1 
95,000 
90,000 1 2 
85,000 1 1 1 
80,000 1 
75,000 3 1 
70,000 1 | | 
65,000 1 1 
60,000 2 1 
55,000 1 
50,000 3 1 
45,000 1 
40,000 1 1 
35,000 
30,000 1 
25,000 
20,000) 
15,000! 
HE answered | | 10 y 12 7 10 2 1 
a7 30 34 37 39 28 34 7 5 
T — Tax supported schools 
P — Privately supported schools 
Physi- Biochem- Pharma- Physiology and 
Range ology istry cology pharmacology 
T P T P T P T P 
i 
2 
2 
1 
1 1 
3 
1 
1 
1 
HB answered i 10 12 | 2 1 
; 30 34 39 2 7 5 
(See note, Table 33C) 
T — Tax supported schools 
P — Privately supported schools 
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TABLE 33B 
ACTUAL BUDGETS FROM UNIVERSITY FUNDS 


Total 1952-53 budget derived from university funds, including salaries (instructional and other), 
apparatus, supplies, equipment, allotments for research, etc., but excluding maintenance expenses 


and all outside grants. 


Physi- 
ology 
P 


Biochem- Pharma- Physio and 
istry cology 
T P P 


= 


seer 


$ 


| 


TABLE 33C 
ACTUAL BUDGETS FROM UNIVERSITY FUNDS (PER STUDENT) 
(1952-53) 


Biochem- 
istry 


T 


P 


33 


toto 


Totals 30 


Oe 


= 


T — Tax supported schools 
P — Privately supported schools 


NOTE: Budget per student computed as follows: 
Physiology: budget divided by average num- 
ber of freshmen and sophomores (subject taught 
in both years in a large number of schools) 
Biochemistry: budget divided by number of 
freshmen (taught in Ist year) 
Pharmacology: budget divided by number of 


and pharma- 


sentially equal to the total number of freshmen 
and sophomores 


These figures refer to medical students only 
and do not take into account graduate, dental, 
and other students taught by a department, 
whereas budget figures refer to total depart- 
mental budgets and not medical only. 


— 
— 
1 
1 1 
1 
2 
1 
2 1 . e 
1 1 
1 
1 1 
909 1 1 
vu 3 1 
2 
Woe 4 1 1 
4 1 
1 
5 
909 2 3 1 
4 
3 
1 
7 5 
P — Pri ° 
Physi- Pharma- Physiology and 
| ology | | cology pharmacology 
T P | | T P T P 
1 
2 
1 
1 
1 
2 
1 
2 
1 
1 1 
2 
. 
budget divided by twice the average number 
of freshmen and sophomores (one department 
sophomores (taught in 2d year) 
Joint departments of physiology 
. cology and of biochemistry and pharmacology: 
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TABLE 33D 
NON-UNIVERSITY FUNDS 


Total amount of funds available to the department from other than university sources, i.e., grants 
for salaries, research, etc. : 
(1952-53) 


T 


Physi- 
ology 


P 


Biochem- 
istry 


T 


P 


Physiology and 


T 


P 


Bh 


- 
Ss 


222222222 


333223 


——to 


ES we 
Baw = 


Sewwene we w 
we 


P — Privately supported schools 


Q. 7—Clinical Groups 
TABLE 34 

SOURCES OF FINANCIAL SUPPORT FOR SCHOOLS 

Many individuals believe that the medical 

schools require more financial support for in- 

crease in salaries of teachers, etc. Where do 


you think such financial support for medical 
schools should come from? (Rate each on a 
scale of 0 to 3; O0=none; share.) 


Group 


Federal 
govern- 


oe 


State 
govern- 
ment 


Increased 
student 


Private 


Industry tuition foundations 


. Markle Scholars 

. Society for Clinical Investigation 

. American College of Physicians (teachers) 

. American College of Physicians (non-teachers) 
. Surgeons 


. General practitioners 
. Interns 


Average of grou 
Average of total 


bo 
co 
—— 
ee ree 
wh 
wwe 


Pharma- 
| T P a 
$2 1 
1 
1 
1 
1 
1 
1 1 1 
1 1 
1 
2 
1 
1 1 2 1 1 
1 
1 
1 2 
2 1 
1 2 
2 
2 3 
4 3 
3 3 1 
5 
Below 4,999 4 1 
No grants 3 1 
Not answered 14 1 
Totals 30 34 7 5 
T— Tax supported schools 
M.1 
1 
2 
3 
. 4 
5 
7 
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TABLE 35 Q. 2—Deans 


To Deans: What is the most desirable and each factor 0 to 3 (0= oe ee se 
most practicable way of raising salaries? Rate cable; 3 = most desirable or 


T Desirability 
ineti- Number Number 
Factors tution answering Rating answering Rating 
1. Increased state support T 37 3.0 36 2.5 
P 33 1.2 31 08 
2. Increased federal support af 
3. Commercial consultantships for faculty members z 36 05 36 09 
4. Increased research grants - 33 09 33 1.1 
P 37 08 35 14 
5. Annual fund drive from practicing physicians 
6. Annuai fund drive from private industry T 35 14 35 1.2 
ot P 38 2.6 37 2.0 
T — Tax supported schoo 
P — Privately supported schools 
Other ways and the number of times men- Note: Some deans added the following quali- 
tioned were: endowment (10), alumni gifts fications to items 2, 3 and 4: 
(3), increased institutional support (4), annual Item 2: Not for full-time personnel or recur- 
fund drive from individuals (1), state and ring items such as salaries. 
federal aid for scholarships (1), and organi- Item 3: Within controlled limits. 
zational support Item 4: Not for salary source; only under 


Note: Opinions regarding the basis for ap- 
pointment or promotion have been requested form the basis of Tables 36 to 
of (a) faculty, (b) chairmen, (c) delegates, 


TABLE 36 Q. 3—Faculty 
FACTORS IN INITIAL APPOINTMENT OF JUNIOR FACULTY MEMBERS 
To All Faculty Members: A—Research ability, promise or interest? 
In your opinion, was your initial appointment B—Teaching ability, promise or 
to a basic science staff mainly because of your: C—Both? 
Group and number of faculty answering % of faculty checking: 
this question A B Cc 
Physiologiata 34% 9% 57% 
Biochemists 301 28 s 64 
Joint departments 41 20 12 59 
Academie Rank 
Chairmen 203 26 y 65 
Assis’ professors 222 38 7 55 
4 139 40 10 50 


SOURCES OF FINANCIAL SUPPORT FOR SCHOOLS 
4 
control of medi ool administration. 
APPOINTMENTS AND PROMOTIONS 


TABLE 37 Q. 15—Chairmen 
FACTORS IN INITIAL APPOINTMENT OF JUNIOR FACULTY MEMBERS 


To Department Chairmen: A—Research ability, promise or interest? 
In the appointment of junior faculty mem- B—Teaching ability, promise or interest? 
C—Both? Note: ‘‘Both” was not included in 


but was frequently written in. 
these two? (Please check ore) 


Group and number of chairmen % of chairmen checking: 
answering 


Physioloai 67 

Biochemists 

Joint departments 10 
Total and averages 


Q. 5—Faculty 
Q. 1—Senior 
TABLE 38 
PROMOTION AND TEACHING ABILITY 


their research work has not been productive? 
(Check one.) 


ability who have not been promoted because 


Group and number of faculty % of faculty who checked: 
answering this question A 


To Senior Students: 


Do you believe the most effective teachers in Yes 


physiology, biochemistry and pharmacology in 
your school have been accorded appropriate No answer 


. faculty rank as a reward for teaching ability? *Includes (a) differences in opinion 
: students; (b) agreement that the statement 
true for some departments and not for others. 


c 
24 34 
i” 
56 25 19 
30 20 50 
45 28 27 
Are there any members of the faculty of 
= : 
oe 249 60 38 
—— 
Joint departments 38 53 47 
Academic Rank 
Chairmen 190 61 38 
ia 
Assistant professors 169 55 43 
Instructors 109 55 42 
. 
| Number of schools 
10 
9 
4 
4 
145 


Q. 4—Faculty 
TABLE 39 


FACTORS DETERMINING PROMOTIONS 
To All Faculty Members: A—More on research ability than teaching 
All other factors being equal, do you believe ability? 
that your promotions have been or will be B—More on teaching ability than research 
based: ability? . 


Group and number of faculty % of faculty checking: 
ering this question B 


> 


2s 


TABLE 40 
FACTORS DETERMINING PROMOTIONS 


A—His productivity in research? 
B—His teaching abili 


being ity? 
man to the rank of full professor based C—Both? Note: “Both” was not included in 


on: (Please check one) , questionnaire but was frequently written in. 


Group and number of chairmen % of chairmen checking: 
answering B 


Cc 
23 
22 20° 
19 
25 


To Delegates: 

Many deans and department heads state that 
they give equal consideration to teaching ability 
and research ability in selecting men for pro- 
fessorial positions. Do you believe that this is 
true at your institution? 


Cc . 
on iologiste 204 11 48% 
Biochem 206 | is” 56 
Pharmacologists 226 10 52 
Biophysicists 4 7 57 
Joint 41 17 
Academic Rank 
Chairmen 202 13 64 
Professors 106 “4 51 
Associate professors 205 12 au 
Assistant professors 219 8 51 
Instructors 139 12 42 
Q. 15—Chairmen 
Q. 35—Delegates 
To Department Chairmen: a 
= 
Biochemists 69 
Pharmacologists 57 65 
Joint departments 10 20 
Total and averages 200 55 
% of 77 delegates 
who checked this 
answer: 
1. More emphasis is placed on 
teaching ability 12% 
2. More emphasis is placed on 
research ability 23 
3. Equal emphasis on both 56 
: 4. Seniority is most important 
factor 4 
5. Emphasis is “unequal” (no 
further statement) 5 
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Q. 3—Deans 


TABLE 41 
FACTORS DETERMINING SALARY INCREASES 


money becomes available to 
some, but not all faculty mem- 
important is each of the following in 


determining how to allot this money? (Rate 
each factor on a scale of 0 to 3; 0 = unimpor- 
tant; 3 = most important). 


Factors 


_ Type Number 
institution i 


answering 


1. The need to meet “going rate” for that 
rank at your own sc 

2. The individual's teaching ability 

3. The individual's research ability 

4. The administrative 

5. The tnilividual’s length of service 


6. The — to obtain re- 
search grants for his department 


| 
| 


T— Tax supported schools 
P — Privately supported schools 
* For department chairmen only. 


Other factors and the number of times men- 
tioned included: Cooperativeness with faculty 


TABLE 42 


and students (3), public service (2), individual's 
needs (3), and situation within department (2) 


Q. 4—Deans 


FACTORS DETERMINING SALARY INCREASES 
To Deans: How often are the following pressures brought to bear upon you to increase the 


salaries of your faculty members? 


1. From department chairmen 
2. From individual faculty 
bers 


mem 

3. To meet a specific offer from 
another ical se 

4. To meet offers from industry 
or research institutes 

5. From higher university 


6. From student opinion 


cone 


T = Tax schools 
P = Privately supported schools 


Additional comments: 

1) Review at regular intervals by committees 
to evaluate status of individual for pro- 
motion through a steps within rank 
and from rank to rank 


2) Annual increments without pressure, bud- 
get permitting, until adequate levels are 


To 
raise sala 
bers, how 
— 
‘ 
| Never sionally Often 
| 
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TABLE 43 
PUBLIC ANNOUNCEMENTS REGARDING VACANCIES 
in a medical school in England and most European countries, 


When a professorship becomes open 
Gan tele fast tm journals and invites eppitentions. Do you believe that 
this is an improvement over the usual American system? 


Group and number of faculty % of faculty answering: 

answering this question Yes No 

287 66% 34% 
Biochem 65 35 
Pharmacologists 218 71 29 
Biophysicists 15 67 33 
Joint 40 13 27 

Academic Rank 

Chairmen 195 62% 388%, 
Prof 105 65 35 
Associate professors 203 33 
Assistant professors 219 4 26 
135 34 

TABLE 44 Q. 16 and 17—Chairmen 


TRAINING OF TEACHERS 
Do you include training in teaching techniques as an important part of your Ph.D. program? 


Group and number of chairmen % of chairmen answering: 

answering question Yes No Qualified yes 
Physiologists 41 3 
Bicchemiots 37 0” 
Pharmacologists 36 69 31 0 
Joint departments 3 67 33 0 


Do you give your medical students any training in teaching techniques or any opportunity to teach? 


Group and number of chairmen of chairmen answering: 
answering question Ges No 
Physio 73 12 

Pharmacologists 62 24 76 
Joint 9 22 78 


Q. 7—Faculty 
TABLE 45 


PREVIOUS INSTRUCTION IN TEACHING TECHNIQUES 


Did you have any formal instruction in pedagogy before your initial appointment to a medical 
school faculty? 


Group and number of faculty answering 
this question 


#222 


TABLE 46 
ADVISABILITY OF COURSES IN TEACHING TECHNIQUES 
To All 


Chairmen: 
Would it be helpful to develop a course for techniques, to be given by acknowledged experts 
the training of faculty members in teaching in the teaching of the basic medical sciences? 


Number of chairmen answering: 
No 


8 


Average (all groups) 20% 


41%; National 26% 
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Biochem: 311 
Pharmacologists 233, 
15 
Joint departments 42 
8 Academic Rank 
Chairmen 209 
Professors 109 
Associate professors 208 
Assistant professors 230 
Instructors 145 
Academic Degrees 
Ph.D. degree 594 
M.D. degree 172 
Roth Ph.D. and M.D. degrees 108 
Other degrees 27 
Q. 19—Chairmen 
year age group 
45-54 
55-64 
65 or more 
Total and averages 65 
Biochemists 
25-34 year age group 
45-54 
55-64 
. 65 or more 
Total and averages 74 (18%) 
Pharmacologists 
25-34 year age group 
B5-44 
45-54 
55-64 
65 or more 
Total and averages 58 (24%) 
Joint departments 
25-34 year age group 
45-54 
55-64 
65 or more 
Total and averages 15 


TABLE 47 
INTEREST IN ENROLLMENT IN TEACHERS’ COURSE 


Would you enroll in a course of 


in teaching techniques 
Do you believe that instruction in the — emphasis upon teaching the 
ean an individual's teaching abilit; sciences to medical 


Groups and number of faculty 
answering question 


aren Phy logists 
ysiologis 

Biochemists 

*harmacologists 

Biophysicists 
Joints departments 

Academic Rank 
Chairmen 
Professors 
Associate professors 
Assistant professors 


ic Degrees 


Both, a D. and M.D. degrees 
Other degrees 


*Note: The validity of the high percentage of “ 
group at the Institute; however a show of hands in 
lated here and comments of these participants indica 
just “‘lip service.” 


TABLE 48 
TRAINING OF TEACHERS IN SPECIFIC SUBJECTS 


FE have the M.D. degree alone, would 
ou consider it helpful in your teaching of 
If you have the Ph.D. alone, would you consider it help- medical students to attend a course in phys- 
ful in your teaching of a! students to attend a clinical orienta- ics___, mathematics_— physical chem- 
course designed for teachers? istry____, cellular or ——— 
suc courses to fically as 

reorientation 


schools? 


% of 
Groups and number of a Number of 
faculty answering faculty 
question answering 


Phy iologists 79% 65 

ysio! 

2 1 7 

Pharmacologists 52 

ys 4 25 1 
int departments 90 


Academic Rank 
Chairmen 
Professors 
Associate professors 
Assistant professors 
Instructors 85 
Total and averages 555 


*Answer is recorded “Yes” if any one of four courses was checked. 


Q. &—Faculty 
ledged experts?* 
% of 
% of faculty faculty 
“acuity stawering 
Never Occas. Usually answering Yes No 
200 lo 52% 292 73% 27 
307 52 43 306 71 20 
230 47 DO 230 72 28 
15 53 40 15 60 40 
42 39 72 28 
202 51 46 202 55 45 
107 31 109 59 41 
206 48 203 75 25 
227 52 225 81 19 
142 59 143 86 “4 
585 47 581 71 29 
165 56 172 73 27 
109 42 104 70 30 
25 44 25 8S 12 
answers was questioned in one conference 
group of 20 supported the results as tabu- 
enthusiasm for such a course rather than 
Q. 9—Faculty 
j % of 
faculty . 
answering 
Yes* No 
Gr 
85% 15% 
86 4 
06 4 
100 0 
91 9 
76 24 34 85 15 
73 27 17 82 18 
81 19 22 95 5 
83 17 37 97 3 
RS 12 26 SH 16 
; 81 19 136 90 10 
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Q. 18—Chairmen 
TABLE 49 


SYSTEMS USED IN TRAINING TEACHERS 


Which of the following systems do you use for the training of your younger faculty members in 
the art of teaching? 


% of chairmen checking each system Sed 
oint 
Physiology Biochemistry cology departments 
0% 


Self criticism by recording and playback 
Pp 1 fi bet instructor 


and you 
Criticism by colleagues 
P | f b instructor 


and you and criticism by rein 

Self criticism by recording and play k 
and in- 
structor 

All three* 

None 


Total number of chairmen answering 


*“All three” indicates the use of: self criticism by recording and playback, personal conference 
between instructor and you and criticism by colleagues. 


Q. 


4—Clinical Groups 
Q. 11—Faculty 


TABLE 50 
RATING OF TEACHING AND LEARNING TECHNIQUES BY PHYSICIANS AND FACULTY 


Rate each of the following on its value as a technique for teaching medical student. (Rate each 
on a scale of 0 to 3: 0 = little or no value; 3 = great value.) 


Super- 
Library vised 
Confer- Demon- assign- student 


Group and number answering 
f this question ences strations ments lecturing 


i? 


Markle Scholars 

Society for Clinical 

American College of Physicians (teac 

— College of Physicians (non-teachers) 

practitionsss 

Graduate school of medicine 


Interns 
AVERAGE CLINICAL GROUPS 


Physic ts 
Pharmacologists 
Joint departments 


— 


~ 


S| 
Nevo) 
Seas! 


coco 


Markle Scholars 

Society for Clinical 

American College of Physicians (teachers) 
— College of Physicians (non-teachers) 


practitioners 
Graduate school of medicine 
Interns 


AVERAGE CLINICAL GROUPS 


eh 


©] 
DOSS 


—— 


wane 


Joint departments 


Averages 
and total 
1% 
51 “4 46 “4 
6 10 0 7 
28 34 y 36 
3 5 4 3 
7 5 36 7 
4 0 0 2 
ee 69 59 11 205 
Labora- 
tory 
162 
97 
104 
85 
126 
112 = 
312 
233 
43 
Stu- 
Exams dent 
‘ as in- evalua- 
centive tion of 
to litera- 
study ture 
anil 
Physiologists 
Biochemists 
Pharmacologists 
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Q. 3—Chairmen 
TABLE S1A 


HOURS DEVOTED TO LECTURES AND LABORATORY WORK 
In your main course to Ist or 2nd year medical students, how many hours (total, not per week) 


LABORATORY* 
Bio- 
chemistry 


121-140 hours 
141-160 hours 
161-180 hours 
181-200 hours 

> 200 hours 


Number of 
ering eac 
7 80 


—— toe 
noosa 


owe | | 


*Numbers refer to the % of departments falling in each category. Example: 3% of 77 departments 
of physiology schedule 1-20 hours of lecture in their medical school course and 31% schedule 61-80 


**In this case = > 140 hours. 
Note: joint departments omitted because of uncertainty regarding hours for one vs. both courses. 


TABLE S51B 
HOURS DEVOTED TO ALL OTHER TEACHING 
(See Table 51A for question and explanatory notes) 


Moving reports by Examina- 
pictures students tions projects 


S888 
oS 


coon 


ono 
cose SEE 


are devoted to each of the following? 
LECTURES* 
Bio- Physi- Phar- 
Number of hours Physiology chemistry ology - macology 
1-20 hours 3% 
21-40 hours 3% 
41-60 hours 18 31 
61-80 hours 31 38 
81-100 hours 26 21 . | 
101-120 hours 17 4 
3 2 
4 ¥ 
ba — — 
Po | 68 65 61 
Q. 3—Chairmen 
Labora- 
Number tory Other 
of confer- confer- Demon- 
hours ences ences strations Clinics 
(77 departments) 
None (or 
no answer) 
1-5 hours 
6-10 hours 
21-30 hours 
31-40 hours 
> 40 hours 
Biochemistry 
(79 departments) 
None (or 
no answer) 
1-5 hours 
6-10 hours 
11-20 hours 
21-30 hours 
hours 
of lab 
work” y 0 0 0 0 0 i) 0 3 
Pharmacology 
(67 departments) 
None (or 
no answer) 
1-5 hours 
6-10 hours 
11-20 hours 
21-30 hours 
> 40 hours 
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Q. 22, 23, 24—Chairmen 


Is there a need for new 
monographs, texts, 
journals or tory man- 
uals for teaching purposes? 


Group and number of chairmen Yes 
answering this question Yes No qualified 
Physiologists 69-77 59% 29% 
Biochemints 74-78 6 32 
Pharmacologists 59-68 79 21 76 21 
Joint departments 3-12 33 75 17 


What reading or library assignments do you request of your students? 


% of chairmen answering: 
Joint 
depart- 

Physiologists Biochemists Pharmacologists ments 

Required text only 26% 33% 26% 33% 

Parts of other texts or monographs 

in basic sciences 

Parts of clinical texts or monographs 

Review artic 

Reading of current journals 

Evaluation of scientific 

Preparation of bibliograp 

Preparation of reports 

one 


Number of chairmen answering 
this question 


& 


TABLE 55 Q. 9—Chairmen 
STUDENT LABORATORY WORK 


A. What is the total number of demonstrations and experiments in your main course for medical 
students? 


% of departments which have: 


Department and number ) 61-80 
of chairmen experi- 
answering this question ments 


Physiology 65 
Biochemistry 56 
Pharmacology 60 


B. Of this number, how many experiments deal primarily with whole animals (man, patients, 
other animals)? 


% of departments which have: 
1-20 of this type 21-40 of this type 41-60 of this type More than 60 of this type 


43% 12% 
8 6 


Physiol 
Biachemistry 
Pharmacology 61 36 3 4 


C. Of this number, how many deal primarily with isolated organs or tissues? 


% of departments which have: 
1-10 of this type 11-20 of this type 21-30 of this type More than 30 of this type 
Physiol , 15% 2% 2% 
Biochemistry 15 10° 15° 
Pharmacology 55 7 0 


D. Of this number, how many deal primarily with physical or chemical systems? 


% of department which have: 
1-10 of this type 11-20 of this type 21-30 of this type More than 30 of this type 


94% 2% 2% 2% 
24 21 15 40 
85 9 0 6 


TABLE 54 
TEXTBOOKS AND READING ASSIGNMENTS 
Are text- Do 
books re- 
quired in cific reading 
your course? assignments? 
Ave 
of a 
chairmen 
29% 
59 
23 
44 
41 
20 
10 
33 
5 
| 11 229 
experi- experi- 
ments ments 
12% 45% 22% 9% 11% 1% 
23 16 30 
43 45 s 0 0 4 
| 
Physio! 49 
48 
Pharmacology 33 
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Q. 21, 22 and 23—Faculty 
TABLE 56 


NEED FOR LABORATORY WORK 


% of each group answering YES: 


Physiol- — Biochem- Joint 
ists ogis te 


Is the laboratory work justified in view of the 
student time effort, staff time and expense 
involved? 92% 96% 
Do you believe that well-planned demonstrations 
can replace the traditional laboratory work: 
a) in small part? 74 


b) in large part? 11 


Do you believe it is essential to have laboratory 
exercises in all three of these sciences? 


Could the general aims of laboratory work be 
satisfied by a good course in any one of these 
sciences? 18 


Could the general aims of laboratory work be 
satisfied by one course in laboratory work cor- 
relating certain aspects of all three sciences? 43 36 33 23 


Note: 194-301 physiologists, 199-312 biochemists and 159-233 pharmacologists answered the various 
parts of these questions. 


TABLE 57 
SUPERVISION OF LABORATORY WORK 
A. Who supervises the actual laboratory work? 


% of chairmen who checked: 


Professor 
Departments and number rotessor instructor 
professor instructor graduate + graduate 
answering question k students instructor student 


. Physiology 66 0% 1% 
Biochemistry 71 2 7 
Pharmacology 56 0 4 
Joint departments x 5O 0 25 12 


Total and averages 201 3 3 


B. How many students does one laboratory instructor supervise as a rule? 


% of departments in which one instructor supervises: 


Departments and number 6-10 11-15 16-20 21-25 26-30 
answering question students students students tudent tud 


j 11% y 13% 
Bi 69 3 29 39 
Pharmacology 56 18 

Joint departments s 0 


Total and averages 196 10 


80 85 
25 15 
Q. 7 and &—Chairmen 
> 30 
12 7 
0 12 
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Q. 24—Faculty 


TABLE 58 
SUPERVISION OF LABORATORY WORK 
What is the proper role of the instructor in 
the student laboratory? (Check one) after serious trouble develops or students ask 
A—Immediate supervision of all work for help 
B—General supervision with immediate inter- D—Availability on request for help only . 
vention when things are not going well E—Availability only by appointment 
Group and number of faculty % of faculty checking: 
answering this question A B Cc D E . 
—, 64 6% 56% 33% 5% 0% 
rmen 
Professors 40 5 63° 25 7 O° 
Associate professors 66 12 39 44 5 0 
Assistant professors 69 6 55 38 1 0 
Instructors 57 a) 33 53 5 0 
Total and averages 296 s 49 39 4 0 
Biochemists 
Chairmen 9 13 4 32 4 2 
Professors 35 6 66 23 5 0 
Associate professors 72 ll 72 14 3 0 
Assistant professors 90 7 60 30 3 0 
Instructors 38 s 66 26 0 0 
Total and averages 304 4 62 25 3 1 
Chairmen 57 5 51 37 7 0 
Professors 22 5 59 18 18 0 
Associate professors 57 a 56 32 3 0 
Assistant professors 55 7 58 27 s 0 
ructors 41 0 44 OF 2 0 
Total and averages 232 6 53 34 7 0 
Joint departments 
irmen ll 10 45 45 0 0 
Protessors & 50 13 25 12 0 
Associate lessors 8 0 50 50 0 0 
Assistant professors 7 14 57 29 0 0 
Instructors s 13 37 50 0 0 
Total and averages 42 17 40 40 3 0 
Q. 14—Chairmen 
TABLE 59 


STUDENT LABORATORY REPORTS 
What form of written laboratory reports are required? 


% ef chairmen who checked each item: 


Joint A 
Pharm- depart- 
Physiology Biochemistry acology ments total 

A. Simple data shee? 9% 11% 21% 0% 12% 
B. Brief statersente of results with caleu- 

lations w’.ere needed? 40 62 31 44 45 
C. Complete description of purpose, method, 

results and -onclusions? 17 ll 21 31 17 
D. Simple da%a sheets and brief statements 

of wita calculations where needed? 

both A and B) F 14 12 19 12 
E ple data and and compinte descrip- . 

tion of pu end 

clusions? (both: hA C) 3 0 0 0 1 


F. Brief statements of results with “y < 
lations where needed and com 
scription of results = 
conclusions? h Band 

G. None requi 


Number of chairmen who answered 
this question 


Se 
° 
o 
° 


‘ 
70 73 62 
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Q. 11 and 12—Chairmen 
TABLE 60 


PROJECT TEACHING 


Are there any special aspects of your laboratory work which are designed specifically to 
engender research interest in the student? 


Groups and number of % of chairmen who answered: 
chairmen answering 


Physiologists 58 
66 


Biochemists 
Pharmacologists 51 
Joint departments 12 


Total and averages 187 


If you have introduced project teaching into your laboratory work, will you please relate briefly 
your experiences with it.* 


Number of departments whose experiences with project 
Number of departments which teaching were: 
reported on project teaching Favorable Unfavorable 


Physiology 
Biochemistry 
Pharm. 


acology 
Joint departments 
Total 


*These experiences are on file at the AAMC office. 


Delegate Reports 
TABLE 61 


LABORATORY MANUALS 
LABORATORY MANUALS NOW IN USE IN U. S. AND CANADIAN MEDICAL SCHOOLS 


Number of Number of 
Number of departments departments 
delegates which use their which use a 
reporting own manual published manual 
68 68 0 
52 38 4 
57 56 1 


Q. 10—Chairmen 


Would like to have, 

for student use, a loose- 

lab manual to be 

iled from outstand Would you give permis- 

ing experi no’ i sion for your own exper- 

Group and number of chair- i i iments to be inclu in 
men answering this question the country? such a manual? 


% of chairmen answering: 
No Qualified 
Ph ysiologists 21% 4 
Biochemists 72 19 3” 
Pharmacologists 19 
Joint departments 17 
Total and averages 


35 61 4 
47 45 8 
33 50 17 
39 55 6 
19 16 3 
4 12 2 
2 2 0 
46 40 6 
Physio 
Pharmacology 
No Qualified 
1% 5% 
0 7 
0 4 
0 17 
— . = <1 6 
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TABLE 62 
CONFERENCES 
A. Who is in charge of conferences with students? 


% of chairmen who answered: 
Mainly staff Mainly staff Mainly About equal 
Groups and number of of of graduate numbers 
chairmen answering professor rank instructor rank students of each 
62 0% 18 
55 83 5 2° 
Pharmacologists 56 0 


Joint departments ~ 0 
Total and averages 181 <1 13 


B. How many students are there in the average conference group? 


Groups and number of % of departments with conference groups of: 
chairmen answering 6-10 11-15 16-20 - 26-30 > 30 
Ph ta 18% 14% 22 10% 13% 
12 12 25 10 


departmenta 0 0 23 


Total and averages 13 ll 21 10 


% of departments in which conferences are devoted mainly to consideration of: 


answering an question 


Joint dep 


Total and averages 1 
*“Other” includes: 


For physiology: Case presentations, student material, current literature, essay assignments. 
group project reports, literature reports, student- For pharmacology: Subjects not covered in 
requested topics, assigned papers. course, seminars on current literature, treat- 

For biochemistry: Special projects, ‘‘prob- ment of patients, — reading, assigned 
lems,” voluntary projects, clinical application papers or questions, clinics. 


‘ 
Q. 4 and 5—Chairmen 
Professors 
and 
instructors 
14% 
5 
14 
12 
Q. 6—Chairmen 
TABLE 63 
CONFERENCES 
Labo- Assign- Lecture- Combina- 
Lecture ratory ments Lecture and laboratory tions and 
material work in text laboratory and text other* 
62 3% 21% 2% 62% 11% 12% 
62 10 19 0 45 10 13 
55 7 81 0 42 5 15 
9 0 22 0 56 22 0 
BB 6 23 1 48 10 12 
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Q. 13—Chairmen 
Q. 23—Delegates 
Q. 22, 23—Senior Students 
TABLE 64 
EXAMINATIONS AND EVALUATION OF STUDENTS’ WORK 
A. Number of hours devoted to examinations in main course to medical students 


(from Table 51B) 


Departments (% of those answering) and the number of hours they assign to examinations: 
No time 
(or no 1-5 6-10 11-20 21-30 31-40 
answer) hours hours hours hours hou 
% 0% 
0 
0 


Department and number of chairmen 
answering this question 


Physiol 77 9% 18% y 20% 
Biochemistry 79 4 
Pharmacology 67 


1 
21 23 5 
3 25 58 4 0 


B. Type of examinations 
. Comprehensive examinations: Required in 
11 of 57 schools 
. Final course examinations: Required in 
62 of 64 schools 
a. Written examinations: 
(1) “Objective” type: 
50% of final examinations contain 
no questions of the “objective” type: 
15% are entirely of the “objective” 
type; the rest contain some “objec- 
tive” and some discussion questions. 
(Based on 158 final examinations 
given in 60 medical schools.) 


(2) National boards: 
Required, in whole or in part, in 


13 of 54 schools replying. Of these 
13, 7 considered the practice worth- 
while, 2 debatable and 4 gave no 
specific answer. (Note: 16 of the 81 
U. S. medical schools use national 
board examinations.) 


(3) Open book examinations: 


Used commonly in 8 schools 
Used occasionally in 10 schools 
Used never in 46 schools 


Oral examinations: 


Used commonly in 24 schools 

Used seldom in 12 schools 

Used never in 20 schools 

Used by some departments in 8 
schools 


3. Evaluation of laboratory work 


% of departments which evaluate student's laboratory work by: 
Practical 
laboratory 
Notebooks examination Conference 
Alone In part Alone In part Alone In part 
63 2% 416% 0% 26% 11% 64% 
67 4 32 4 59 2 55 
On 7 26 6 30 22 43 


Biochemistry 
Pharmacology 


*“Other methods” listed are: 


For physiology: evaluation of students by 
entire teaching staff; laboratory questions in- 
cluded in examinations; students’ oral reports; 
brief evaluation of group reports; working 
habits and attitudes in the laboratory; com- 
pleteness of experiments. 


For biochemistry: by observation of students’ 
performance in laboratory; reports; written 


exams and individual discussion; progress 
exams; unknowns; grading quantitative results 
of quantitative determinations; personal super- 
vision; observation in laboratory. 

For pharmacology: personal contact and ob- 
servation in laboratory; questions on examina- 
tions and during laboratory periods; evaluation 
by teaching staff; evaluation of technical ability 
and planning. 


>40 
| 
1% 
0 
1 
2 
Other* 
methods 
Alone In part 
12 39 
16 12 
| 
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TABLE 64 (Continued) 


(Honor system considered successful in 19, 
reasonably s’iccessful in 3, unsuccessful in 1 
and no comment in 1.) . 


D. Grading of examinations 
Graded by full-time faculty members in all 
assisted by teaching 


1. Returned regularly in 37 schools 
Returned sometimes in 11 schools 
Returned for inspection only in 2 schools 
Not returned in 11 schools 
. Discussed with class as a whole regularly 
in 34 schools 
Discussed with class as a whole sometimes 
in 14 schools 
Not discussed in 11 schools 
Discussed with individual students regu- 
larly in 41 schools 
Discussed with individual students if poor 
student in 7 schools 


TABLE 65 


Discussed with individual students on re- 
quest in 8 schools 
Discussed with individual students some- 


F. Value of examinations 
1. For opinion of physicians, see Table 50 
2. Opinion of senior students: 19 of 23 senior 
groups believe that “examinations aid rather 
than retard the learning process” 
G. Grades 
Students are informed regarding grades regu- 
larly in 29 schools 
Students are informed regarding grades some- 
times in 6 schools 
Students are informed regarding grades if 
student in 2 schools 
“Pass or fail” only in 2 schools 
Not given in 17 schools 
No uniform practice in 7 schools 


H. Standing in class 


Students usually informed in 22 schools 

te standing given in 8 schools 
Only the poor students informed in 2 schools 
Students usually not informed in 25 schools 
No uniform practice in 1 school 


Q. 10-15—Delegates 


EVALUATION OF EXPERIMENTS IN MEDICAL EDUCATION 
(Analysis of delegates’ reports from U. S. A. schools) 


A. What is the attitude of the departmental 
staffs toward long-term controlled experiments 
comparing the results of new procedures in 
medical education with those of standard pro- 
cedures? Would any of your departments be 
willing to undertake such experiments in the 
near future? 


1. Attitude toward controlled experimentation 
Favorable (many with qualifica- 
) 


2. Willingness to undertake experimentation* 

Willing, though some with the 
following qualifications: 
that provision be made for 
additional staff and physical fa- 
cilities to prevent overloading 
(10); that satisfactory design of 
experiments, including adequate 
control, can be achieved (10); 
that satisfactory means of eval- 


uating results can be worked 
out (7); that nature of experi- 
ment is not too radical or scope 
not too great (6); that local 
group has primary role in plan- 
ning experiment (2); 

group of students be 
handicapped (2) 


Neutral, or faculty divided in 
opinion 


Unwilling 
Some reasons stated are: local 
limitations of staff or physical 
facilities (8); adequate evalua- 
tion impossible (2); adequate 
control impossible (2); elimina- 
tion of possibility of changing 
courses during experiment (1); 
lack of training of staff in ex- 
perimental educational techniq 


ue 
(1) 
Total 62 


*Numbers in ( ) = number of delegates men- 
tioning this item. 


C. Supervision of examinations 
Faculty supervision (regularly or 
Ss ae timzs in 6 schools 
tudent council school in 
Honor system Not discussed in 1 school 
assistants in 6. 
E. Disposition of examinations . 
: 
Neutral or faculty divided in : 
opinion 4 19 
Unfavorable 8 
Answer uncertain 15 
Total 67 
160 


TABLE 65 


B. How should the results of such experi- 
ments be evaluated? Should such evaluation be 
based on procedures assessing not only attain- 
ment of knowledge and techniques, but also on 
attitudes and personality factors which con- 
tribute to effectiveness in medical practice? 


Typical answers state that evaluation is very 
difficult or even impossible. Most agree that 
attitudes and personality factors should be in- 
cluded in the evaluation. A considerable num- 
ber would like to have cultivation of research 
interest and ability included in the evaluation. 
Others suggest follow-up of graduates’ desire 
for self-improvement indicated by reading hab- 
its or taking of “refresher courses.” Several 
indicate that the first need is the determination 
of “what is a good doctor,” and suggest evalu- 
ation of success in practice by patients, by col- 
leagues and by self-examination of motives, 
satisfactions and difficulties by personal history 
method. It is agreed that this requires a follow- 
up of many years. It is noted by several that 
the enthusiasm which teachers put into their 
work is so important and so likely to be high 
in any new procedure that it may outweigh all 
other factors. One writer even says, “I would 
rather examine the effect (of teaching experi- 
ments) on the teacher than on the student.” 


C. Please obtain the considered opinion of 
(a) several mature clinicians, and (b) de- 
tal 


partmen staffs relative to this question: 
“Could the composite judgment of the clinical 
teachers (supervising the work of residents and 
interns in hospitals and outpatient clinics) be 
used to evaluate the effectiveness of any new 
plan of medical education? (Note that this im- 
plies that long-term studies would be possible.)” 


Delegates reported the following points of 


Favorable* 

Favorable in general (with some 
enthusiasm) 

Favorable, if this judgment is 
not sole basis 

Unfavorable 

Doubtful or divided opinions 


Total 


*Four delegates reported the opinion that 
clinicians sympathetic with and having 


of the results of controlled experiments 
basic medical sciences? Would your school 
willing to require all students to take 
examinations? 
Believe that scores on national 
board examinations can be 


used 

“if used with other criteria,” 

(8); “‘of some value” (12) 
Believe that scores on national 

board examinations cannot be 

used 

“unsatisfactory nature of na- 

tional board examinations” 

(7); other reasons stated (3) 
Answers uncertain 


Total 
Willing to require students to 
take national board exami- 
nations 


(Continued) 


Now required (12); planned 
(1); favor requirement (5) 
Unwilling to require students to 
take national board exami- 


nations 
Others, under study (2); 
impossible (4); uncertain 


ical science courses be adequa’ 
ation of the intellectual aspect 
teaching experiments? 


Yes 
If used with other criteria (9); 
if change local procedures 
suitably (7); if adequate con- 
trols (1); if outside examiner 
(1); “in some cases” (2) 


No 
Because controls are impos- 
sible (2); because exams are 
devised by the teacher (2); 


same average grade each year. Changes in 
teaching methods, teaching personnel, etc., re- 
sult in changing standards which render these 
grades useless in comparing one class with an- 
other. Some in the group point out possible 
changes which would make another type of 
course grading useful for the stated purpose. 


F. Are there any ways that the effect of con- 
trolled teaching experiments upon the person- 
ality, attitude, or work habits of students can 
be evaluated? 


No 18 
“None exists” (4); “no single 
way” (1); “don't know of 
any” (13) 
Yes 45 
Not specified (6); specific 
suggestions*® (39) 
Answer uncertain 
Total 65 
*Specific suggestions and the number of times 
mentioned are: impression of teaching staff 
(often qualified by requirement of long contact 
and small of students) (15); impression 
of clinical staff in 3rd, 4th and intern years 
(7); interviews and tests by psychologists or 
psychiatrists (7); students’ laboratory attend- 
ance and performance (3); students’ “degree of 
eagerness to learn” (3); students’ evaluation of 


ion; psychological aptitude and motivation tests; 
degree of “cooperation with faculty”; degree 
of self-assurance; ability to use the literature; 
and extent of extracurricular contributions. 


(17) 23 ‘ 
Total 65 
your basic med- 
te for the evalu- 
of the results of 
because of changing stand- 
ards* (11) 
Answer uncertain 4 
view: 
9 
13 
14 
13 
7 
| 56 
experience in the basic sciences would be most 
valuable in making judgment on the effect of 
teaching experiments in the basic science de- 
partments. 
D. Could the scores obtained from the three 
parts of the national board examinations be 
used in the evaluation of the intellectual aspect 
the 
| 
ese 
29 
each other (3); student opinion of the teaching 
experiment (2); grades in formal examinations 
27 (2); success in clinical practice (2); question- 
naires to students (2); and (one each) tests of 
“judgment” in use of facts not acquired in 
courses; personal histories of students; inci- 
10 dence of psychosomatic symptoms; physiological 
a tests, e.g., skin resistance; faculty advisor opin- 
18 
161 


TABLE 66 


STUDENT ENVIRONMENT 


: 


4 


5 


years. We have discussed this problem a great 
deal but have never found how to solve it.” 


“A determined effort has been made during 

ts.” 

“We do feel that the faculty at our school 

creates an atmosphere in which students func- 

tion without great anxiety.” 


B. Do many of your faculty adopt an author- 
itarian attitude toward students or are many 
of them too permissive with students? 


Number of 
delegates 


1. Neither too authoritarian nor too 


Comment: 
Most of the delegates feel that most 


C. Is there a student-faculty advisor 


consultation occurs. 


Student personnel office? 
Yes 18 schools 
No 7 schools 
Faculty committee on student affairs? 
Yes 22 schools 
Planned 1 school 
No 9 schools 
Dormitories available to medical students? 
Yes 12 schools 
Under construction 3 schools 
No schools 
Yes 23 schools 
Planned 5 schools 
No 16 schools 


Fe Q. 25 and 26—Delegates 
A. Do you feel that the faculty at your 
students fears colleagues strike approximately the right note 
failing, grades, or have intense competitive in their dealings with students, for even those 
attitudes? responsible for the trends toward one extreme 
or the other were in the minority in their 
Number of % of schools. 
delegates total 
anxious 
2. Anxiety expressed or ated “Too many of the faculty members ‘hold the 
implied 57 13 student closely’ in classroom and laboratories. 
Variability of de- Too many of my colleagues feel, evidently, that 
partments stressed 16 their role as a teacher is similar to that of a ° 
Variability of stu- policeman; and that there should be a ‘natural 
dents stressed 11 chasm’ between them and the students in order 
Marked anxiety 7 to be effective as a teacher.” 
Moderate anxiety 23 
* “While it is unfortunate that we must have 
grades, the faculty has the responsibility to 
Total 78 100% society of setting standards and eliminating the 
unfit from the profession of medicine. Some 
of the faculty here feel that if any error is 
Comment: being committed in this regard, it is in the 
direction of being too ‘permissive’ rather than 
Several of the delegates pointed out that HE too ‘authoritarian’.” 
anxiety exists in poor students. | 
respondents admitted the existence “The faculty attitude is very satisfactory.” 
“I do not think as a rule that the faculty 
adopts a harsh attitude towards students and I 
know of no department in which the students 
are running the show.” 
anxiety in medical school. Most seem to regard 
a certain amount of anxiety as physiologic in 
a medical school. Some, indeed, felt that it is 
highly desirable. Mn system, 
a student personnel office, or a faculty commit- 
Sample quotations: tee for student oF so, yo 
“ they? Does your 1 have a tory 
+ + + the practice of medicine involves awe- 
some | responsibilities end the student can medical students? A student-faculty cafeteria? 
searcely be encouraged to prepare himself for 
it by blithely flitting his way through school Faculty Advisor System? 
; totally free of ‘anxiety’.” Yes * schools* 
“There is a good deal of anxiety among our Planned schools 
students about failing, especially in the first two No 24 schools** 
consider system valuable and 
half find that students are reluctant to consult 
assigned advisor. 
**12 schools emphasize that frequent informal 
permissive 
2. Tendency toward authoritarian 
3. A few of each 
4. Tendency toward permissive 
Total 
162 


Appendix Il 


Brief Statement on Evaluation and 
the Construction of Examinations 
Ralph W. Tyler 


Prefatory Note 


Early in the course of its preparation for the Institute, the Committee 
on Teaching and Learning Techniques realized that it needed the help 
of a man well versed in the extensive and valuable work which has 
been done in this field at the level of collegiate education. With the 
assistance of John Stalnaker, we found such a man in Dr. Ralph W. 
Tyler, now in charge of the Center for Advanced Study of the Behav- 
ioral Sciences. We spent several hours conferring with him on such 
subjects as controlled experimentation in education and evaluation of 
course performance of students. We found what he had to say about 
the latter subject so stimulating that we asked him for something we 
might place in the hands of the delegates. We do so herewith in 


confidence that you will profit by its study. 


Victor E. Hall, Chairman 


Educational appraisal is more than 
simply giving students certain paper- 
and-pencil tests. A comprehensive 
evaluation requires the use of every 
device that may be appropriate for the 
objectives of the educational program. 
In the case of knowledge, ability to 


read and to solve various types of 
verbal problems, paper - and - pencil 
tests are very useful devices. However, 
an appraisal of student habits or man- 
ual skills obviously requires direct 
observation and could not be based 
upon paper-and-pencil tests as such. 
Similarly, the appraisal of interests, of 
attitudes, of appreciations and the like 
requires a variety of methods and 
devices. A comprehensive program of 
evaluation will utilize tests, observa- 
tions, interviews, questionnaires, sam- 
ples of products and even records 
obtained for other purposes such as 
records of illness, or of books with- 
drawn from the library. 

In the second place, evaluation of 
an educational program requires the 
appraisal of the change taking place in 
students. It is not the point reached 
by the student at the end of the course 
which alone indicates his progress in 
the course since some students begin 
much farther ahead than others, but 


Dr. Tyler is director, Center for Advanced y in 
Behavioral Sciences — i technical consultant, 


rather how much change has taken 
place in his thinking, feeling and acting. 
Measures of change require at least 
two appraisals, one at an earlier and 
another at a later point, so as to see 
what progress has actually taken place 
between these two appraisals. Further- 
more, present programs of evaluation 
are often using more than two periods 
of appraisal so as to study the progress 
students are making over several years 
and also to note the relative degree of 
permanency of learning. We find that 
some kinds of educational programs 
produce a considerable change in the 
students while they are in the program, 
but a few years later some of these 
changes are no longer evident. To find 
out how permanent educational changes 
are requires some follow-up evaluations 
made at a later date. Many schools and 
colleges provide an annual appraisal 
which carries the measures of change 
from year to year throughout the 
period of time the student is in school 
or college and also provides for a peri- 
odic follow-up perhaps three to five 
years after graduation. 

In the third place, the program of 
appraisal is planned concurrently with 
other aspects of curriculum planning. 
Unless plans for evaluation have been 
drawn up before the course begins, 
there will be no initial appraisal of 
student attainment and hence, no way 
of telling where students began, so as 


| 


to see what changes have taken place 
by the end of the semester or year. 
Planning evaluation concurrently with 
other aspects of curriculum p 

is also helpful because the clarity re- 
quired in defining objectives for evalu- 
ation purposes is usually greater than 
the clarity initially attained in planning 
for learning experiences. For purposes 
of evaluation, objectives must be 
defined clearly enough in terms of 
behavior, so that we can tell what 
behavior we would expect the student 
to have if he were attaining these 
objectives. This clear definition is nec- 
essary so that we may know what we 
are trying to appraise; that is, what 
behavior we are looking for. This 
clarity contributes directly to the guid- 
ance of curriculum planning and in- 
struction because clear objectives give 
a good many concrete suggestions. 


Another reason for planning apprais- 
al concurrently with other curriculum 
planning is due to the fact that time 
and energy are often saved by making 
a preliminary appraisal before the 
teaching is begun. This preliminary 
appraisal consists of checking the 
learning activities planned for the 
curriculum against the objectives as 
defined for evaluation. The only way 
students in a course can acquire a given 
objective; that is, a particular kind of 
behavior, is by having opportunity to 
practice that sort of behavior as part 
of the course. It is possible, therefore, 
to check the course plans against the 
objectives to see whether opportunities 
have actually been provided for the 
students to practice the kind of be- 
havior implied by the objectives. 
Where no such opportunities have been 
provided, or where they have been 
provided only in meager amounts, 
revisions can be made in the curricu- 
lum plans before the course gets under 
way. This preliminary appraisal saves 
time by identifying gaps in the instruc- 
tional program for which no oppor- 
tunities have actually been provided to 
attain the objectives desired. It is, of 
course, true that even when opportuni- 
ties for learning have been provided, 
it does not always follow that they are 
utilized effectively by the students and 
instructors. Hence, this preliminary 
evaluation is not a substitute for actual 
appraisal of the progress made by 
students. 

Generalizing for most fields of col- 
lege work, the techniques of appraisal 
typically involve the following steps: 


1. Formulating the educational ob- 
jectives for the course, field or program 
that is to be evaluated. 

2. Defining the objectives clearly. 
It is now recognized that there are two 
dimensions which must be defined in 
order to have a clear definition for 
purposes of evaluation and to guide 
curriculum planning. They are the 
behavior and the content to which the 
behavior applies. It is not enough to 
define an objective like critical think- 
ing by saying that this objective means 
that the student is to learn: (1) to 
apply principles taught to new situa- 
tions that arise, (2) to analyze a given 
problem to identify the principles that 
are relevant to the problem and (3) to 
draw reasonable conclusions from data 
and observations. These define aspects 
of the behavior involved in critical 
thinking, but since the particular situ- 
ations, the particular principles, the 
particular problems vary considerably 
from one area to another, it is impor- 
tant also to indicate the content in 
connection with which the student is 
expected to utilize such critical think- 
ing. Thus, we may define critical think- 
ing in terms of this behavior applied to 
chemistry problems and further indi- 
cate the range of problems involved, 
or we may define critical thinking in a 
biology class as the ability to utilize 
such behavior in connection with prob- 
lems relating to nutrition, to growth 
and reproduction, to heredity and the 
like. For an objective to be clearly 
enough defined to guide test construc- 
tion, both the behavioral aspect and the 
content aspect must be clearly stated. 

In building examinations at the 
University of Chicago we list the 
behavioral aspects of the objectives 
across the top of a page, thus making 
such columns as: knowledge of con- 
cepts, ability to apply principles to 
concrete problems, ability to analyze 
and criticize research reports, etc. 
Then, down the side of the sheet we 
list the content headings to form rows. 
The intersections of columns and rows 
are cells which should be tested for in 
the comprehensive examination. Thus, 
Knowledge of Concepts intersects Cell 
Structure in a certain biology course 
and indicates that questions or other 
examination exercises will be needed 
to test for the student’s knowledge of 
concepts about cell structure. 


3. The third step is to devise ques- 
tions, exercises, practical problems, 
observation guides, interview schedules 


or other devices appropriate to obtain 
evidence about the kinds of behavior 
called for by the objectives. When one 
or more devices have been agreed upon 
to get evidences about the desired stu- 
dent behavior, then enough exercises 
are constructed to sample the range of 
— indicated by the content head- 
gs. 

4. The fourth step is to administer 
these exercises or other devices to see 
how satisfactorily they operate under 
practical conditions. 

5. The fifth step is to develop ways 
of summarizing the student’s reaction 
to these exercises. There are many 
possible ways of “scoring” or rating a 
student’s reaction in a test situation. 
The reaction may be appraised in terms 
of its accuracy, speed, method of attack, 
scope, consistency and the like. What 
aspects should be scored depends upon 
the objectives for which the test is 
constructed. When the objective is the 
development of accurate knowledge, 
then accuracy would be rated, whereas 
if the objective were the development 
of breadth of analyzing problems, then 
breadth would be the basis of appraisal. 
Previously tests were commonly scored 
merely in terms of “correct” and 


“incorrect” answers, thus failing to 
provide an appraisal in terms of other 
objectives which might be sought. 


6. The sixth step is to check on the 
validity, objectivity and reliability of 
these exercises through various tech- 
nical methods that have been developed 
over the years. 

7. The seventh step is to make im- 
provements in validity, objectivity and 
reliability where these are necessary. 

8. Finally, when the improved eval- 
uation devices are ready for use, 
methods of interpreting them so that 
they can serve the purposes intended 
are devised. 

These eight steps represent a fairly 
comprehensive picture of the general 
techniques now commonly used in con- 
ducting evaluation programs. 


Contributions of Evaluation to 
Curriculum and Instruction 

Other than contributing to a more 
valid appraisal of student progress, 
what other contributions has the cur- 
rent procedure in evaluation made to 
curriculum and instruction? 

It has contributed remarkably to 
clarifying the objectives of the curric- 
ulum and thus aiding in one of the 
major steps of curriculum planning. 


Furthermore, the results of this type 
of evaluation provide evidence in terms 
of objectives rather than furnishing 
only a single unanalyzed score. This 
makes it possible to note the extent to 
which each objective is being realized 
and to provide a basis on the one hand 
for reconsidering the desirability of 
certain objectives, and on the other for 
seeing where further attention needs 
to be focussed in curriculum planning 
so that important objectives that are 
now not being realized can be given 
more attention. 


Evaluation contributes to the selec- 
tion of better learning experiences by 
providing much more analytic means 
of evaluating particular learning expe- 
riences. For example, prior to the 
development of this type of evaluation 
it was quite common to appraise some- 
thing like a laboratory period or a 
motion picture in general terms simply 
by finding out whether it made more or 
less contribution to the achievement 
test score than lecture demonstration 
methods or reading methods. It is now 
possible to appraise the film or any 
other learning experience in terms of 
its contribution to each of several ob- 
jectives such as to the development of 
interest, to skill in critical thinking, to 
the acquisition of knowledge, to the 
changing of attitudes and the like. This 
provides a much more helpful means 
for appraising learning experiences. 

This analytic evaluation also is more 
helpful in guiding students, because the 
student is able to get a more complete 
picture of strengths and weaknesses, 
rather than simply knowing that he is 
getting a “C” in the course. At the 
University of Chicago, for example, 
after each appraisal the student is sent 
a complete analysis of his achievement 
with relation to each objective, rather 
than sending him only a single grade. 

Evaluation can also contribute to the 
better organization of the curriculum 
since a periodic evaluation covering 
several years will show what progress 
students are making over the years and 
thus provides a more adequate basis 
for planning a well-organized sequence. 
Evaluation can also contribute to better 
integration when a comprehensive 
appraisal is made which indicates the 
respects in which the outcomes from 
the various subjects are consistent or 
are unrelated. Furthermore, the eval- 
uation method itself provides a means 
for appraising the effectiveness of a 
given plan of curriculum organization. 
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Appendix Ill 


Summary of 
Experiments in Medical Education 
in Physiology, Biochemistry, Pharmacology 


Introduction 


The delegate from each medical 
school to the AAMC Teaching Institute 
was asked to provide the committees 
with certain information about his own 
school. Three specific questions asked 
were: (1) Describe any experiments 
in education that are in progress at 
your school. (2) What are the main 
contributions of your school in the last 
20 years to educational experiments? 
(3) What experiments in education 
have been tried and abandoned? What 
were the main factors for discontinu- 
ation? 

This is a summary of the delegates’ 
answers to these questions based upon 
the reports of delegates from 83 schools 
in the United States and Canada. The 
reports were not equally complete, In 
some instances experiments in medical 
education were reported even though 
these were not initiated by the faculty 
in physiology, biochemistry and phar- 
macology; these have been included in 
this summary if they are broad pro- 
grams in medical education which 
affect indirectly the teaching of these 
three subjects. 

Names of the schools are included 
only when the summary was made 
from public announcements of the 
experiment in medical education; in 
other instances a code number is used. 


Experiments in Premedical Education 


School Number 53. For years, we 
have been much interested in pre- 
medical “grass roots” subjects (espe- 
cially chemistry) as taught in the 
various colleges sending us students. 
We have kept accurate records for the 
past 30 years correlating our estimates 
of students in biochemistry with those 
of college teachers of general, ana- 
lytical and organic chemistry. We think 
we now know quite well the college 
departments in this region which pre- 
pare students adequately for the study 
of biochemistry. Our records are avail- 
able to our committee on admissions 
and are used constantly. We send to 


all heads of chemistry departments 
whose colleges are represented in our 
classes the final biochemistry grades of 
their former students. A letter from 
the chairman of the biochemistry 
department goes with these grades. 
In these letters something is always 
tactfully written about our teaching 
problems in biochemistry. Efforts are 
made to have science teachers of the 
colleges visit the medical school, espe- 
cially our biochemistry department, 
and we urge students preparing for 
medicine to come to see us and get 
acquainted. 

School Number 75. This school has 
a six-year medical course, the candi- 
dates entering with a minimum of one 
year of university work covering speci- 
fied subjects or the equivalent. Subjects 
usually described as premedical are 
covered in the first two years of our 
medical course. Premedical competi- 
tion is eliminated and we have direct 
supervision of the standards and con- 
tent of prerequisite courses. Our 
students are encouraged to consider 
themselves part of the university and 
are given considerable responsibility. 


Admission of Several Classes to 
Medical School Each Year 


School Number 37. New students are 
admitted every three months so that we 
have enrolled at all times students in 
all 12 quarters of the medical curric- 
ulum. Students attend classes four 
quarters per year, including summer 
quarter, with the exception that they 
have a three months break at the end 
of the sixth quarter. This offers several 
advantages and also has certain definite 
disadvantages. 


a. Size of the class 

This plan permits the class size to 
include only 50 students and yet per- 
mits the graduation of approximately 
200 per year. However, the resulting 
teaching load on the staff members 
makes it extremely difficult to divide 
the students into small informal groups. 


b. Experience gained by young teachers 


The quarter system theoretically 
provides an opportunity for young 
men to gain teaching experience in an 
environment which is supervised by 
more experienced individuals, but in 
practice the results are erratic. In one 
department the younger staff members 
lecture on the same subject continu- 
ously and repeatedly. In other in- 
stances, the opportunity to assume full 
responsibility for a course, with con- 
sultation always available, is stimulat- 
ing. Sometimes, however, supervision 
is very definitely too close and intense. 
Although young men have an excellent 
opportunity to get practical experience 
in teaching, there is a universal feeling 
throughout the campus that promotion 
is based upon research so that their 
enthusiasm for teaching withers. 

School Number 10. The major exper- 
iment in medical education which is 
in progress at this school is that of 
accepting two classes a year and oper- 
ating the medical school the year 
around. One class of 28 students and 
usually two special students are ad- 
mitted January first, and another is 
admitted in July. The purpose of this 
experiment is to utilize more fully the 
equipment and space allotments which 
are available at this school. 


Introductory Courses 


School Number 52. “Orientation 
Courses for Medical Students” are used 
in this school. The work was started 
by Dr. Thomas M. Peery and a report 
is published in the Journal of the 
Association of American Medical Col- 
leges, 24, 65-74, 1949. This course was 
introduced as a two-week instruction 
period at the beginning of the freshman 
year. The following year it was short- 
ened to one week, and it has been kept 
at that length. Our faculty thinks that 
it is useful. It gives the student time to 
get settled in his new environment 
before his performance goes on the 
record. The students say this one 
week’s experience before the record 
starts is highly reassuring. This work 
acquaints the student with the field of 
medicine and with members of the 
faculty whom he would not meet other- 
wise for one, two or three years. The 
instruction is directed toward showing 
the relationships between premedical 
and medical education. The responsibili- 
ties and ethical principles inherent in 
medical practice are also discussed. 
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Broad Programs Involving All Four Years 


New Program for Medical Education 
of Western Reserve 


The objective of the program is the 
basic education in four years of a 
physician who will be excellently pre- 
pared to continue study after gradua- 
tion toward becoming a family physi- 
cian, specialist, teacher or investigator. 

The educational methods of the pro- 
gram include the teaching of basic 
science in a correlated manner rather 
than by independent courses taught by 
separate departments. Faculty mem- 
bers, representing different interests 
and departments, have formed subject 
committees to plan and teach each 
topic. Since the separate disciplines 
such as anatomy, histology, biochemis- 
try, microbiology, pathology and phar- 
macology are to be taught in a coor- 
dinated manner, each student is pro- 
vided with a laboratory unit of his own, 
which he uses the whole year for study 
and for performance of the procedures 
of the multiple disciplines. The stu- 
dent will be given an increasing re- 
sponsibility for his own education 
during the four years by providing 
him with free time, to be used with 
the advice of a tutor, and with the 
opportunity to perform certain long- 
range projects which will require in- 
dependent thinking by the student. It 
is anticipated that the student will be 
graded as pass or fail, and that final 
examinations will be held approxi- 
mately once a year, with interim exam- 
inations being held as voluntary and 
anonymous exercises to permit stu- 
dents and instructors to appraise their 
progress. These features are designed 
to produce an educational environment 
in which the student may mature as a 
physician capable of independent 
thinking and action in the fields of 
basic science, clinical science and the 
care of the patient. 

Since complete coverage of medical 
information is impossible, the content 
of the curriculum is selected with 
emphasis on basic principles, methods, 
scientific evaluation of data, and on the 
student’s attitudes, understanding and 
performance in handling problems of 
the patient as related to health, to 
prevention, to diagnosis and care of 
illness, and to the patient as a person 
and a member of society. 

Phase 1, one academic year, presents 
the fundamental principles concerning 
biologic and psychologic aspects of 


man, in terms of structure, function, 
growth, behavior and the effect of 
environment. The main task of Phase 
1 is to develop an understanding of the 
normal and to provide the student with 
necessary background for a corre- 
lated study of the abnormal, which will 
be taught in Phase 2. The material of 
Phase 1 is organized under the follow- 
ing four divisions, which complement 
each other: (1) basic science, which is 
the major portion of the program; (2) 
clinical science, for approximately 
three hours each week; (3) free time, 
for one and one-half days per week, 
and (4) the performance of projects, 
for one day a week, during approxi- 
mately the last 16 weeks of Phase 1. 


Phase 2 will extend for somewhat 
less than two academic years. During 
this period, basic science and clinical 
medicine will be correlated to intro- 
duce the student to the principles of 
medicine, including the following as- 
pects of disease: mechanism, natural 
history, pathologic changes, methods of 
diagnosis, clinical manifestations, pre- 
vention and principles to treatment. 
The principles of pathology and the 
anatomy of the adult cadaver will be 
taught with emphasis on correlation 
of clinical subjects. Diseases will be 
presented in groups by etiology, or 
mechanisms or in systems; the teach- 
ing will be done by subject committees 
of faculty members representing basic 
and clinical disciplines. Each student 
will have his own multidiscipline lab- 
oratory unit for work and study. Pa- 
tients will be studied throughout this 
phase and in increasing numbers in the 
latter half, so that the student may 
obtain skill in the case method by in- 
creasing responsibility and experience 
in the scientific evaluation of patients. 

Phase 3 will extend for approxi- 
mately one calendar year. During this 
period, the comprehensive care of the 
patient will be correlated with basic 
and clinical sciences in hospital and 
clinics, in programs for care of patients 
in the home and in periods of basic 
science and elective work. The student 
will be responsible, under supervision, 
for the care of his patients with the 
opportunity for continuity of observa- 
tion. There probably will not be whole- 
class exercises. 

This whole program of medical edu- 
cation is to be evaluated continuously 
by faculty and by students, so that 
——— can guide the progress of 

this experiment. It is not desired to 


create a new and rigid pattern, but to 
keep the curriculum responsive to ad- 
vances in medical knowledge, health 
needs of the community, and improve- 
ments in educational methods. The 
project is a cooperative venture of po- 
tential value to medical education be- 
cause it aims to create an atmosphere 
in which the medical student can find 
the opportunity for initiative and re- 
sponsibility to which he is entitled as 
a college graduate who is entering 
upon a professional career. 


Basic Plan of the New Curriculum at 
Southern California 


The schedule is divided into three 
sections: 

1. The study of the normal individual. 

This will include a study of his gross 
and histologic structure, his chemical 
and physiologic state, his neurologic 
and psychologic functioning and his 
growth and development. The physical 
and x-ray examination of the infant, 
child and adult will be studied; and 
emotional development will be cor- 
related with physical growth. 

Even at this level, patients will be 
presented to stimulate interest and to 
emphasize the necessity of knowledge 
of normal function and structure in 
understanding disease. 

2. Period for attaining knowledge and 
skill in the tools used in the study of 
disease. 

This period will include biochem- 
istry, pathology, microbiology, labora- 
tory diagnosis, history taking, physical 
diagnosis in disease and emotional re- 
sponse to disease. 

3. Study of disease. 

Patients will be studied in the clinic, 
in the laboratory, on the wards and in 
the home. Lectures and conferences 
will be used only as necessary to en- 
hance the actual study of patients. Par- 
ticipation of teams, including basic 
science faculty, will be stressed. 

The lectures are scheduled so as not 
to interfere with the ward or clinic 
work. Blocks of time, rather than hap- 
hazard, scattered hours are used on 
the clerkships. 


What are the major changes required 
by such a plan? 


1. In the freshman and sophomore 


years. 

There will be presentations on the 
following “clinical” topics by 
normal normal x 
ray structure, normal growth and de- 


velopment. Clinical instructors will be 
appointed to cooperate in teaching with 
the basic science departments on the 
campus during the freshman and soph- 
omore years. In addition each of these 
instructors will take a group of five or 
six students for clinical correlations at 
the county hospital two hours a week. 
The clinical instructors will be assigned 
to anatomy, physiology, biochemistry, 
cellular function and pathology. This 
whole plan will be under the direction 
of a coordinator. 

A new course in growth and develop- 
ment is to be correlated with the study 
of normal infants at the children’s 
hospital. This will integrate the study 
of anatomy and physiology with clini- 
cal applications. 

A new course in cellular function is 
planned. As most disease and most 
therapy operate at the cellular level 
this is a much needed course that will 
be participated in by histology, neurn- 
anatomy, biochemistry, physiology, 
pharmacology, pathology and medi- 
cine, under the direction of a co- 
ordinator. This course will include the 
present course in histology and micro- 
neuroanatomy. 

Better sequence between basic 
courses and clinical material is planned. 
To illustrate: clinical neurology lec- 
tures will immediately follow neuro- 
anatomy without a hiatus of six months. 
Certain topics basic to the under- 
standing of disease in many fields will 
be presented in the sophomore year as 
conjoint teaching efforts in preparation 
for the study of human disease. These 
topics will include shock, hemorrhage, 
infection, fluid and electrolyte balance 
and endocrinology. History taking will 
be given in the second semester of the 
sophomore year. 

2. In the junior and senior years. 

The major changes here will be the 
use of more clinical teaching in smaller 
groups and fewer lectures (a cut from 
971 hours to 556 hours), attained by 


amlined 
give free blocks of time for clinical 
clerkships. 

An attempt has been made to keep 


lds, while clinical ex- 
perience in surgery and specialties is 
fourth year. 


The course in human disease will be 
a conjoint course participated in by 
medicine, pathology, surgery and the 
laboratory sciences. course will 
start the sophomore year as indicated 
above. The topics to be covered in the 
study of human disease will cover in- 
fections, renal disease, disorders of the 
heart and lung, liver and gastro-intes- 
tinal disease, hematology and bone and 
joint diseases. Incorporated into this 
course will be the x-ray didactic course 
which will be given with the appro- 
priate system and laboratory diagnosis. 
This course will be under the direction 
of a coordinator. 

Basic science instructors will par- 
ticipate during the medical clerkship. 
Biochemistry, pharmacology and phy- 
siology will supply four instructors for 
two hours each per week. 


School Number 32. In September 
1952, an entirely new second-year cur- 
riculum was put into use. This was 
produced after one full year of dis- 
cussion among the faculties of the 
second-year departments. The new 
curriculum is as closely integrated as 
we could make it. It centers around 
pathology, and material is presented by 
microbiology and pharmacology at- 
logical times. Departmental lines have 
been abandoned. 

The first-year curriculum is now in 
the process of similar revision. After 
an introductory course of anatomy, the 
disciplines of anatomy, histology, phy- 
siology, biochemistry and psychiatry 
(growth and development) will be 
taught as a unit without regard to de- 
partmental lines. Similar revisions are 
planned in the clinical years. 


Order of Courses in Curriculum 


School Number 255. The anatomy 
course has been extended throughout 
the first four years of the course. 


School Number 64. The shift in physi- 
ology from the second to the first year 
has resulted in a poorer student founda- 
tion in physiology owing to the fact that 
the student is less mature in his ap- 
proach to the subject. Irrespective of the 
logic of sequence of courses, it is proper 
to argue that any changes in scheduling 
or course arrangement which injure the 
preparation of the student in physiology 
strike at the hard core of scientific med- 
ical education, since physiological (not 
anatomical or pathological) science is 
that hard core. 


School Number 6. Biochemistry is 


elimination of unnecessary reduplica- 

tion and more conjoint presentation of 

: didactic material. The present cluttered 

lectures to a minimum during the 

fourth year. Most of the clinical work 

of the third year is devoted to medi- 
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taught before anatomy. This change was 
initiated because it was believed that 
the students might have a little easier 
time handling biochemistry than an- 
atomy. It seems to be working fairly sat- 
isfactorily even though it does interfere 
with any correlative effort between bio- 
chemistry and physiology. 
Course in 

Neuroanatomy 

School Number 65. An experimental 
pilot course on the nervous system is 
given which includes neuroanatomy, 
neurophysiology, neuropathology and 
clinical neurology. 

School Number 55. Neuroanatomy and 
neurophysiology are taught conjointly. 

School Number 45. A freshman corre- 
lation course in neurology includes neu- 
roanatomy, neurophysiology and clinical 
neurology. 

School Number 13. A combined course 
in neurology (neuroanatomy, physiology, 
pathology and clinical neurology) in the 
second year has been abandoned after 
five years because of lack of interest on 
the part of the faculty and dissatisfac- 
tion on the part of the students. 


School Number 76. The course in neu- 
roanatomy has been combined with that 
portion of the physiology course dealing 
with peripheral nerve, autonomic and 
central nervous system and sense or- 
gans. The resulting course, called basic 
neurology, is given jointly by the de- 
partments of anatomy and physiology. 
It occupies two full afternoons for one 
semester (16 weeks). The course has 
just been completed for the first time. 
The opinion of the staff is that it was 
highly successful in giving students a 
working knowledge of the nervous sys- 
tem. It is not claimed that any economy 
of time resulted, but that the approach 
has stimulated the staff to a more ad- 
vanced treatment of the subject matter. 


School Number 92. The last four weeks 
of physiology are devoted to the nervous 
system. This part of the course is in- 
tegrated with the course in neuroan- 
atomy in order to emphasize the close 
relationship of structure and function. 
This is given during the second semester 
of the first year and includes 24 lectures 
and discussion periods and 10 three-hour 
laboratory periods. 


Conjoint Course in 

School Number 55. Endocrinology is 
taught conjointly by the basic medical 
science departments. 
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School Number 45. A freshman cor- 
relation course is given in endocrinol- 
ogy; this includes anatomy, histology, 
biochemistry, physiology and some phar- 
macology. 


Conjoint Course in Nutrition 

School Number 47. During the third 
quarter of the sophomore year a course, 
“Fundamentals of Human Nutrition,” is 
given. This course, although designated 
as an elective, is taken by all students 
in the class. The course consists of two 
lectures per week and, during some 
years, additional special projects of the 
nature of student-conducted studies of 
the effect of diets, low and high in vari- 
ous vitamins, on blood levels and ex- 
cretion tests of these nutrients. In addi- 
tion, there are numerous assigned read- 
ings of both original articles and re- 
views. This course is designed to give 
the students a basic knowledge of the 
physiology of nutrition and of the com- 
position of foods. It aims to cover the 
field of nutrition through a consideration 
of the normal diet with a good deal of 
emphasis on clinical deficiency disease 
and the altered physiology which exists 
in these diseases. This course has proved 
to be definitely popular with the stu- 
dents, and it has been offered for the 
past 15 years. It is listed as a course in 
the department of biochemistry through 
that d 's participation in the 
division of nutrition. Most of the lectures 
are given by the director of the division 
of nutrition, but some are presented by 
members of the division whose primary 
interests range from obstetrics and pedi- 
atrics to medicine or physiology. 


Cooperative Teaching in Physiology 
and Biochemistry 

School Number 83. A combined course 
in biochemistry and physiology, which 
extends over the first two years of med- 


physiology, to present biochemistry and 
physiology in a logical sequence and to 
minimize overlapping. The course is 
administered by a committee consisting 
of faculty members from each of the 
two departments. For each lecture or 
demonstration, a faculty member is 
chosen for his capabilities and suita- 
bility for the particular assignment 
rather than for his departmental affilia- 
tion. In some instances (e.g., blood, di- 
gestion), there is a very close inter- 
locking of the two departments. In other 
instances (e.g., endocrinology, 
metabolism), the person responsible is 


tegrated approach to biochemistry and 
|| 
‘ 


a full-time member of a research depart- 
ment (e.g., medical research, biophysics) 
and holds only an honorary appointment 
in the departments of physiology and 
biochemistry. 

School Number 27. Attempts at co- 
ordinating the teaching of physiology 
and biochemistry have been abandoned 
because quite often one or the other 
of the two departments had nothing 
to do while the other was overworked. 
These difficulties could be ironed out if 
we had a large enough staff in each de- 
partment. 

School Number 19. We believe that 
concurrent teaching of physiology and 
biochemistry is both good and bad. It 
allows for cooperation in the planning 
of the course work; however, this was 
available before. Schedule changes do 
not in fact provide such opportunities. 
The latter depends rather on the ad- 
ministrative attitudes prevailing in in- 
dividual departments. It is an open 
question whether the approximately 
simultaneous teaching of a subject in 
the two courses, or the fusion of the 
teaching, offsets the advantages of later 
repetition. 


School Number 46. Studies on respira- 
tion, kidney and endocrines in the physi- 
ology department are closely integrated 
with work in biological chemistry, part 
of the work being done by the students 
concurrently in the laboratories of physi- 
ology and partly in the laboratories of 
biochemistry. 


School Number 82. One experiment 
has been the giving of weekly clinics 
in the courses in biochemistry, anatomy, 
physiology and pharmacology, usually 
by members of the clinical staff. We 
have also made some use of ward rounds. 


School Number 92. Special subjects in 
biochemistry and physiology were as- 
signed to the different departments but 
the experiment was discontinued after 
two years. 


Cooperative Teaching in Physiology 
and Pharmacology 


School Number 31. This school has 
combined teaching of physiology and 
pharmacology. The method of present- 
ing the two subjects side by side and 
the proper organization of such an as- 
sociation is now under study. This ex- 
periment will continue for two to three 
years depending upon circumstances and 
results obtained. 


School Number 62. The only teaching 
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experiment under way in this depart- 
ment (physiology and pharmacology) 
at present is a joint laboratory session 
in these two subjects for dental students 
which will be initiated this fall. This is 
facilitated by the fact that these courses 
come at the same time in the teaching 
schedule. 


Cooperative T. in Pathology, 
Pharmacology and 

School Number 82. A conjoint course 
in physiology and pharmacology, which 
is closely correlated and is almost a con- 
joint course with pathology, is given. 
The integration between pathology and 
physiology and pharmacology is not so 
close this year as it was two years ago 
and is not so close as we hope to make 
it some time in the future when a larger 
faculty is available. This is probably a 
unique experiment. I feel quite strongly 
that departments of physiology should 
initiate and direct courses in the physi- 
ology of disease. These should be inte- 
grated with the teaching of departments 
of pathology, which are almost always 
courses dealing with the anatomy of dis- 
ease. We plan in the near future to 
form a course called “The Nature of 
Disease,” which would be given con- 
jointly by the department of physiology 
and pharmacology, the department of 
pathology, and we hope with contribu- 
tions from the department of biochem- 
istry. 


Basic Science—Clinical Seminars or 
Conferences; Introduction to Medicine 

School Number 67. Clinics for fresh- 
man medical students were tried for two 
years; however, these suffered for want 
of sufficient time for preparation and 
presentation to the first-year students 
and were abandoned. 


School Number 47. The third quar- 
ter of the second year is given over to 
an integrated course termed “Introduc- 
tion to Clinical Medicine.” Participating 
in this course are members of both 
clinical and preclinical departments. The 
emphasis, however, is on clinical teach- 
ing. This is an effort to introduce the 
student to the patient and to indicate to 
the student the basic considerations un- 
derlying each portion of his physical 
examination of a patient and of the nor- 
mal findings in the patient. 


School Number 25. For three years, 
a symposium or correlation clinic has 
been held once a week, primarily for 
the benefit of first- and second-year 
students. This has usually involved the 
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participation of members of four or five 
departments. 


School Number 19. This school is in- 
troducing more clinical instruction in the 
first two years. There seems to be a gen- 
eral desire to get the development of 
the physician under way as early as pos- 
sible. The existence of independent clin- 
ical courses during the first two years 
is an expression of this laudable desire. 
However, it does not follow that such 
courses actually serve this purpose. They 
appear to be extraordinarily extrava- 
gant of student time. The technical re- 
sults do not meet clinical needs. It ap- 
pears that the purpose would be served 
best by the introduction of suitable clin- 
ical illustrations at key points in the 
basic science courses. Such a procedure 
may be modified and extended in vari- 
ous ways. It really does little good to 
tell a student how wonderful and awe- 
some are the physician’s responsibili- 
ties, how difficult the personality prob- 
lems, etc., while the student’s attention 
is focused on the tendon sheaths, the 
cardiac cycle or urea clearance. The 
student’s own study, properly guided, 
will indicate to him why these matters 
are important. No amount of sales talk 
will persuade him of their importance 
until he knows and understands the 
technical topics. 


School Number 13. Correlation clinics 
are used at this school; these clinics are 
designed to demonstrate to the student 
the clinical application of basic science 
material. They are carefully planned so 
that the clinical illustrations used are 
closely related to basic science topics 
under current discussion. 


School Number 38. Coordinated clin- 
ical-basic science symposia of two hours 
each were given to third- and fourth- 
year students. The topics selected were 
generally quite broad. The symposia 
were conducted either as round table 
discussions, formal short talks, or short 
introductions followed by free questions. 
The faculty assigned to each topic was 
determined by a committee and in gen- 
eral their assignments were final, al- 
though later in the program some indi- 
viduals would send substitutes. These 
men were the best available ,and repre- 
sentation was from both clinical and 
basic science faculty. Degeneration of 
this plan came about through a number 
of factors: (1) inability to distribute 
the extra teaching load, (2) complaints 
of group versus group in regard to tak- 
ing “the cream of other speakers’ ma- 


ve received 30 minutes, (4) 


and intergroup praise, i.e., 
agree” attitude which even to 


bailiwick, (5) refusal to participate for 
various reasons and (6) a tendency to 
“philosophize” instead of “teach.” 


School Number 56. No formal experi- 


clinical and clinical staffs which has led 
to good mutual understanding and has 
produced a considerable degree of will- 
ing cooperation in courses at every level 
of instruction. 


School Number 68. “An Introduction 
of Medicine as Human Biology” is given 
to the students during the first half of 
their first year in medical school. Various 
aspects of human growth and adaptation 
are presented to the students through 
a variety of exercises, including lectures, 
seminars, demonstrations and laboratory 
work. The following departments par- 
ticipate: human growth, anatomy, physi- 
ology, biochemistry, biophysics, pedia- 
trics, niedicine and public health. 

a. Laboratory 

During the first week of school the 
students dissect fetal and newborn cad- 
avers under the joint supervision of 
members of the anatomy department and 
of the department for the study of hu- 
man growth (the Child Research Coun- 
cil). 

b. Lectures 

Every Wednesday morning there are 
two lectures introducing the student to 
some physical, physiological or psycho- 
logical aspect of the growth of human 
beings and of their necessary adjust- 
ments to their environment during 
growth. These start with the structural 
changes during growth and with psy- 
chological and personality development. 

School Number 74. “Correlation Sym- 
posia,” a nine-hour course for freshmen, 
are assigned to and are organized by the 
department of pathology for the pur- 
pose of teaching the importance of the 
basic sciences in the proper interpreta- 
tion of an actual clinical case. A sym- 
posium follows this pattern: a clinician 


(3) the tendency of some panel mem- 
bers to refuse to stick to their subject, 
and more important, to their time sched- 
ule; many last speakers would have 
only a few moments to discuss what 
was to hale 
“we all a 
students seemed foolish since these men 
did not so agree when in their own 
ments, consciously realized, are in prog- 
ress in this school. There is, however, 
and has been for some time, a close re- 
lationship between and among the pre- 
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presents the summary of a clinical chart 
(history, signs and symptoms, laboratory 
findings, x-ray findings, diagnosis and 
therapy). One or two members of the 
basic science departments discuss the 
anatomical, physiological, biochemical or 
microbiological aspects of the case. The 
pathologist discusses some of the labora- 
tory data and the autopsy findings, when 
available. The clinician closes the pres- 
entation and opens the general discus- 
sion. Written comments are requested 
from the students. 

An “Introduction to Clinical Med- 
icine,” a 55-hour course for freshmen 
and sophomores, is given by the chair- 
men of the clinical departments. The 
purpose is to emphasize the importance 
of the basic sciences in clinical medicine 
for the benefit of the students and the 
basic science faculty. The basic science 
faculty is invited but practically never 
attends. This lack of interest on the part 
of the preclinical teachers is probably 
due to the fact that they are invited 
to listen, but not to participate in the 
discussion. Efforts should be made to- 
ward improving this program, as many 
faculty members who do not have an 
M.D. degree feel the need for at least 
some understanding of the clinical prob- 
lems. 


School Number 76. For two hours a 
week the first-year students attend a 
correlation clinic at which patients with 
disorders related to the topics under dis- 
cussion in the basic science courses are 
presented by members of the clinical 
departments. Members of the basic 
science departments also attend and 
comment on the presentations. The stu- 
dents have been greatly interested and 
stimulated. The value in reinforcing the 
basic science instruction has differed 
widely in various areas. It is great in 
anatomy and in some parts of physiol- 
ogy, but negligible in biochemistry. In 
general, the opportunity for contribu- 
tion by the basic scientists to the dis- 
cussion has been very small, largely be- 
cause they are not consulted in the 
planning. 

School Number 80. In groups of five, 
students meet for one two-hour period 
each week with a preceptor to whom 
they are assigned for the entire year. 
These preceptors are selected from a 
number of clinical departments (med- 
icine being most heavily represented) 
on the basis of their interest in the 
academic problems of the first-year stu- 
dent, and breadth of educational vision. 


The objective of these meetings is to 
make the first year more meaningful for 
the student. This objective is accom- 
plished in many ways, the most important 
of which appears to be the opportunity 
presented to the student to participate 
in the consideration of clinical problems 
at the bedside or in the consultation 
room, and to discuss these problems at 
some length with an instructor who is 
oriented in both fundamental and clin- 
ical spheres. 

Although members of preclinical de- 
partments do not participate as pre- 
ceptors, they are encouraged to join the 
fortnightly seminar on medical educa- 
tion which is an integral part of the 
organization of this program. 

While the success of this course varies 
with the ingenuity and interest of the 
preceptor, the meetings do make im- 
mediate use of student motivation and 
frequently provide a stimulus to the 
learning of basic science. No attempt is 
made to teach clinical medicine, and 
yet it cannot be denied that this early 
exposure to the inseparability of basic 
science and clinical medicine should be 
reflected in a more critical and thought- 
ful attitude toward the clinical years. 

One two-hour conference each week 
for sophomore students is devoted to the 
intensive consideration of a particular 
subject from both fundamental and clin- 
ical points of view. These conferences 
are usually moderated by a representa- 
tive of a clinical department; but the 
participants, who ordinarily number 
three or four, come from both basic 
science and clinical groups. Subjects 
are selected arbitrarily by a committee 
of basic scientists and clinicians assigned 
to the task, and no attempt at complete- 
ness is made. Participants are selected 
for interest in, and understanding of, 
the subject matter rather than as rep- 
resentatives of particular disciplines. 

Although difficult to evaluate, it is 
generally believed that this series of 
conferences contributed significantly to 
the learning of both basic science and 
clinical medicine. The composition of the 
panel determines which phase receives 
the greater emphasis, but there seems 
little question that both profit. 


School Number 84. During the past 
eight years emphasis has been placed 
upon clinical correlation exercises. Dur- 
ing the first year one hour each week is 
used to acquaint the student with ap- 
plication of basic medical science to the 
clinical patient. Each week a member 
of the clinical staff presents one or more 


173 


patients to the students and emphasizes 
some of the pertinent data of basic 
physiology, anatomy and biochemistry 
as related to the particular disease, its 
diagnosis and treatment. The purpose of 
these exercises is to assist the students 
in correlating a wide variety of basic 
infermation being taught in the several 
courses and to impress them with the 
need for a critical analysis of the facts 
which can be ascertained. The exercises 
serve the purpose of maintaining in- 
terest and motivation. They also serve 
as a repeated reminder that the ulti- 
mate practical objective of medical sci- 
ence is to maintain health in individual 
human beings. 


School Number 90. On alternate Fri- 
days, the second-, third- and fourth- 
year students are present at a clinic in 
which various disease entities are dis- 
cussed on the basis of preclinical appli- 
cations. Although physiology has been 
responsible for arranging these basic 
science clinics in collaboration with the 
department of medicine, occasional con- 
tributions have been made by other 
preclinical departments. There is great 
opportunity for improvement here as 
the preclinical departments become 
strengthened. 


School Number 77. Continuous efforts 
are being made to eliminate the dis- 
continuity between the preclinical (basic 
science) subjects and the clinical sub- 
jects. This includes the establishment 
of the “combined clinics,” which is a 
two-hour period each week for the third- 
and fourth-year students, conducted by 
three or four staff members from both 
basic science and clinical departments; 
e.g., physiology, pathology and medicine. 
Also, the department of physiology is 
trying to establish a two-hour period of 
clinical physiology in lieu of a labora- 
tory in the last half of the second year, 
using clinical material and often super- 
vised by a clinical specialist. 


Courses in Clinical 
Pharmacology and/or hemistry 

School Number 13. A course entitled 
“Survey of Clinical Medicine” repre- 
sents a general introduction to clinical 
medicine, supplementing the course in 
clinical diagnosis as preparation for the 
clerkship. In a series of 30 carefully 
chosen topics, each assigned an appro- 
priate number of hours, it represents a 
broad picture of disease with emphasis 
on physiological aspects. The lectures 
and clinics are coordinated in large 
measure with work in progress in the 


basic sciences. Each topic is under the 
direction of a “coordinator” and the 
lecturers are chosen on the basis of their 
ability to present the subject in ques- 
tion. 

Another course is an .nterdepartment- 
al “Basic Science-Clinical Correlation” 
course, consisting of 72 sessions and cov- 
ering a wide range of medical topics. 
Each subject is introduced through a 
panel discussion by a group of students. 
At the close of this hour, a case report 
illustrative of the topic is presented to 
each member of the class for study and 
a written report on therapy. At the suc- 
ceeding session, the same topic is discus- 
sed by a faculty panel composed of both 
basic science and clinical members. The 
closing hour is devoted to a considera- 
tion of treatment by both faculty and 
students. 

Student groups are permitted to se- 
lect a topic from a group designated by 
a faculty committee. Some subjects are 
general in nature—for example, pain, 
anxiety, viral diseases; but most are re- 
lated to specific diseases, such as hy- 
pertension, coronary heart disease or 
pneumonia. As indicated by its title, 
the course is designed to emphasize the 
clinical applications of basic science 
knowledge. 


School Number 14. One innovation 
which was adopted several years ago 
was to substitute for the pharmacology 
course in the junior year a course en- 
titled “Therapeutic Conferences.” In this 
course an attempt is made to study one 
or two cases, including a study of the 
response to therapy and the results of 
a variation in therapy. This is conducted 
by the members of the pharmacology 
department with the assistance, at each 
meeting, of one or two clinical men who 
are interested in the particular subject 
under discussion. This has created con- 
siderable interest among the students 
and, although it is primarily for junior 
students, this last year the time has been 
changed so that a number of senior stu- 
dents could also attend. 

At one time it was decided that a con- 
ference should be held so that members 
of the staff of physiology, anatomy and 
biochemistry could meet with the junior 
and senior medical students for a dis- 
cussion of the basic medical sciences as 
applied to clinical medicine. The idea 
of the course was to present a patient 
and have the background discussed by 
staff members in the basic sciences fol- 
lowed by a discussion by a clinical mem- 
ber of the staff. The experiment was 
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not a success because the planning of 
the course was very poor. Many times 
people were not informed that they were 
expected to be present at such a con- 
ference until a half an hour or an hour 
before the actual conference started and 
therefore had little time to orient their 
thoughts on a particular disease entity 
in relation to their field. The course died 
after one or two years because of lack 
of cooperation by the basic science staff. 


School Number 58. A _ correlation 
course was taught by members of the 
preclinical faculty to fourth-year stu- 
dents for a period of four years and 
then was abandoned. It is difficult to de- 
termine even now in retrospect what 
factors contributed to the failure of this 
attempt (which was discontinued 10 
years ago). However, those of us who 
participated in the course became con- 
vinced that such a formal correlation 
course served little end and that the 
correlations of basic information with 
clinical medicine must be made on a 
day-to-day basis at the patient’s bed- 
side. When the student is incapable of 
drawing his own correlations, then this 
function should be delegated to his clin- 
ical teacher. If the latter is not himself 
well-grounded and has not made these 
correlations, it appeared to our staff that 
further formal attempts on the part of 
our basic medical science staff were 
doomed to failure. 


School Number 70. A new course in 
pathological physiology for third-year 
students has finished its second year. In 
each semi-semester, 22 students take the 
course for three hours once a week for 
nine consecutive weeks. They are di- 
vided into four groups, each of which 
rotates through four procedures, car- 
rying them out first on themselves and 
then on selected patients. The proced- 
ures are venous pressure and circula- 
tion time, plethysmography, ballisto- 
cardiography, and the effects of drugs on 
the eosinophil count. Each day is ended 
by a round-table discussion of the results 
and theory. The course was organized 
by a member of the department of med- 
icine in consultation with the depart- 
ment of pharmacology. It is operated by 
a practitioner with both Ph.D. and M.D. 
degrees who holds appointments in both 
of these departments. In the curriculum, 
it occupies psychiatry time and is 
financed by psychiatry money. 

The success and virtue of the course 
depend not so much on the subject mat- 
ter and timing of the material, not upon 


its sponsorship (although these all con- 
tribute) but mainly upon the staff which 
actually teaches. This consists of a group 
of enthusiastic young M.D.’s with re- 
search experience in medicine, phar- 
macology or psychiatry. 

School Number 89. The teaching of 
physiology has been divided into two 
portions. The first portion, occupying 
six months, consists of presentation of 
physiology with no reference to details. 
The principle is to present the subject 
as a science involving certain funda- 
mental principles so that in the light of 
these the functioning of the various sys- 
tems and their integration in the living 
organism can be investigated and estab- 
lished. This course is presented in three 
one-hour lectures plus two two-hour 
laboratory periods (approximately 50 
per cent on frog and approximately 50 
per cent on human subject) per week. 
The second portion of the subject is a 
guided study of detailed human physi- 
ology, particularly of the clinical as- 
pects. The total number of hours is the 
same, but the lecture time is devoted 
largely to tutorial groups and seminars 
with a few special lectures. 


Courses in Medical Mathematics 

School Number 28. A course in med- 
ical mathematics for freshmen was in- 
troduced in 1952-53. There were 16 ses- 
sions of two hours each in eight weeks. 
Each session was given by a different 
man, the instructors coming from bio- 
chemistry, physiology, pediatrics, phar- 
macology, medicine, radiology and sur- 
gery. Each session included both lectures 
and problems. Several sessions were de- 
voted to statistics. 


Course in Psychobiology 

School Number 47. One experiment in 
which physiology, biochemistry or phar- 
macology have some responsibilities is 
a course in psychobiology initiated dur- 
ing the first year of the medical stu- 
dent’s training. During this course there 
are occasional discussions which involve 
members of these departments; however, 
such discussions are rare. 


Experiments in Teaching Techniques 

School Number 61. In the year 1949- 
50, the biochemistry department tried 
presenting the course without lectures, 
using a syllabus to cover the essential 
material. Although the course was suc- 
cessful, the following year it was be- 
lieved that certain topics needed the 
added explanation that could be pro- 
vided by lectures. 
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School Number 29. Until a few years 
ago much of the laboratory instruction 
in pharmacology was by means of dem- 
onstrations. This particular experiment 
was not considered a success and was 
abandoned three years ago. 

School Number 12. A controlled ex- 
periraent was set up two years ago in 
the department of physiology with the 
cooperation of the Bureau of Educational 

to attempt to evaluate the lec- 
ture versus the conference and assigned 
reading type of presentation of physi- 
ology. This experiment was intended as 
a pilot study to ascertain whether fur- 
ther studies would or would not be 
desirable. As might have been expected, 
the results were not entirely clearcut, 
although some points did come out with 
fair clarity. The students with whom 
the conference approach was used ap- 
peared to be considerably more inter- 
ested in physiology than were the stu- 
dents who were exposed to the con- 
ventional lecture plan. As to acquisition 
of factual knowledge, the reverse result 
was obtained by the examinations em- 
ployed. 


School Number 40. Laboratory experi- 
ments suggested by the students have 
been tried to a limited extent with suc- 
cess 


School Number 56. An experiment in 
physiology consisted in staffing the de- 
partment with men, including the chair- 
man, who were primarily clinicians, and 
who retained joint appointments in med- 
icine. A significant proportion of the 
lecturing was done by (clinical) volun- 
teers. The course was taught iu the con- 
text of a clinical experience that the 
students had not yet had, and to which 
they were introduced insufficiently in 
weekly clinical conferences. The experi- 
ment was abandoned because: 

1. The staff of the department was in- 
evitably drawn more to the clinical and 
research interest than to a strong and 
effective association with the under- 
graduate students in their charge. The 
students, therefore, lacked the oppor- 
tunity for discussion and guidance out 
of class hours which we hold as a mat- 
ter of principle should be available free- 
ly to them. 

2, The fundamentals were not pre- 
sented as clear principles or tools of 
thought but tended to be confused with 
technical applications of principle. 

3. The course was not given in the 
atmosphere of sustained and ardent at- 
tention which is necessary in attracting 
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the interest of students. “Absence of 
mind,” growing out of primary atten- 
tion to clinical teaching and clinical re- 
search and out of regard for physiology 
as a tool secondary to these interests, is 
readily sensed by students, who resent 
it and are confused by it. 


School Number 62. A medical educa- 
tion study club has been formed this 
past scholastic year which meets every 
Monday at noon and discusses proce- 
dures and trends in medical education 
with the idea of forming the necessary 
background for examining experiments 
in other institutions and setting up the 
protocol necessary for changes in our 
own medical education methods in keep- 
ing with present trends. 


School Number 90. In the laboratory 
exercises, quality of performance rather 
than quantity of experiments executed 
is stressed. In our opinion, the repeti- 
tion of one exercise several times with 
its frequent variability in results pro- 
vides much more information, when 
properly discussed, than hasty execu- 
tion of many single experiments. Lab- 
oratory procedures are halted in time 
to permit a half-hour review by the in- 
structor of the day’s accomplishments, 
with results tabulated on the blackboard. 
Hence, the time spent in many places 
with preparation of elaborate laboratory 
methods is eliminated. Most satisfactory 
of all has been the elimination of class- 
ical experiments and others which do 
not work satisfactorily in the hands of 
neophyte medical students. By these 
several procedures, the morale and in- 
terest of the class are maintained at an 
excellent level in laboratory procedures 
throughout the year. 


School Number 79. Clinical investi- 
gators are used to teach physiology. 


of the Basic Medical Science 

and ical Faculties 

School Number 47. For years there 
was a popular once-a-week lunch club 
termed “The Department of Medicine 
Journal Club.” This club consisted of 
staff members of the department of med- 
icine and house officers, also staff mem- 
bers and graduate students in biochem- 
istry and usually some of the staff mem- 
bers from physiology, pharmacology, 
surgery and other departments. Follow- 
ing lunch, a presentation of 20 minutes 
or so was made by one member of the 
group followed by discussion for an ad- 
ditional 30 to 40 minutes. The presenta- 
tions were by members of all participat- 


ing departments and not restricted to 
the department of medicine. This was 
an exceedingly valuable point of con- 
tact among departments. It was dis- 
continued during the war owing to the 
pressure of short staff and overwork. 


Low Student-Teacher Ratio 


School Number 69. A relatively small 
number of students in each class and a 
relatively large number of faculty mem- 
bers have permitted the development of 
a very intimate student/teacher relation- 
ship. 


School Number 50. We are emphasiz- 
ing conferences between the faculty and 
groups of 25 students to increase un- 
derstanding and thoughtfulness in our 
physiology students. The experiment 
seems reasonably successful. Certainly 
the students are less passive than under 
the previous lecture regime. 


School Number 58. Perhaps somewhat 
unusual in this medical school is the 
relatively close personal supervision 
given to each student. The entire staff 
through all four years maintains a rather 
intense personal interest in the students, 
their affairs and progress. The ratio of 
students to staff has been maintained 
at a minimum; in general, it is quite 
rare for any teaching function other than 
formal lectures to involve more than 12 


students per staff member. 


Free Time for Electives 

School Number 69. About 25 per cent 
of the student’s time over the four years 
is allocated to elective work and prep- 
aration of a thesis. 


School Number 12. This school has an 
honors plan under which a student may, 
by permission of a special committee 
and on petition and by arrangement with 
department heads in various fields, be 
exempted from the necessity of follow- 
ing the regular curriculum. The student 
is obligated to satisfy each department 
in some way that he or she has acquired 
knowledge equivalent to that expected 
of the ordinary medical student in each 
field. There is no uniformity in the 
way in which various departments op- 
erate under this plan, but it is aimed at 
creating greater flexibility for selected 
students to permit them to emphasize 
one or another field. They are taken out 
of the lock-step category in this way. 
Not more than a half-dozen students 
have employed this honors plan in the 
last 10 years. There is some opposition 
to it on the part of some departments, 


particularly in the clinical fields, and 
students tend to be afraid of it. 


Student Theses and Essays 
School Number 55. A medical thesis 
is required of all students. 


School Number 47. During the fresh- 
man year our librarian gives a series of 
orientation discussions, demonstrations 
and assignments to small groups of the 
freshman class. This is an effort to teach 
the student how to use the library. This 
is supplemented by assigning to the stu- 
dent in biochemistry or physiology, or 
both in some years, ihe preparation of a 
term paper, which must be documented 
properly from the literature. Assistance 
in the preparation of this paper is offered 
by the librarian. We believe this has 
been successful in teaching the student 
a great deal about the use of the library. 
In addition, efforts are made in courses 
such as pharmacology and nutrition to 
guide the student’s reading into a va- 
riety of journals through assignments 
of articles which must be abstracted. 


School Number 70. The seminar sys- 
tem is used in an attempt to work with 
the students on a more personal level. 
The seminar groups number 11 or 12 
and have a staff member in charge. Each 
student writes an essay each week. 
These essays form the basis of the sem- 
inar discussions and students have a 
chance to ask their questions during the 
seminars. 


Literature Evaluation 

School Number 83. Seven years ago 
a journal club was founded in the med- 
ical class in pharmacology. Each stu- 
dent presented a report to the rest of the 
class on some research topic reported in 
the current pharmacological literature. 
The faculty member in charge of the 
experiment reported that it was aban- 
doned because of the lack of interest 
of the students, the poor standard of 
presentations and the general imma- 
turity of outlook of the student at that 
stage in his training. 


School Number 23. Pairs of students 
were assigned to each department for 
supervision of the preparation of a 50- 
minute seminar to be given by the stu- 
dents before the staff and the student 
body. These seminars were intended to 
acquaint the students with the current 
literature and, when the preparation 
was supervised adequately by a staff 
member, proved to be exceedingly valu- 
able. Unfortunately, unless such staff 
supervision was maintained at a high 


level, these seminars tended to be text- 
book summaries without critical evalua- 
tion on the part of the student and 
therefore relatively worthless. The pro- 
gram was discontinued this past year 
primarily because the amount of time 
required seemed excessive for the bene- 
fits achieved. In some cases, however, 
the program was worth-while since it 
gave an opportunity for thorough inte- 
gration of the subject matter of all the 
basic science courses in the presentation 
of, the specific medical problem. 


Project Teaching 

School Number 45. Student laboratory 
research projects are a part of the re- 
quired course in pharmacology and in 
endocrinology. 

School Number 37. The project type 
of laboratory experiment is used by one 
staff member in physiology. He is well 
pleased with the results. Others in the 
department believe that his enthusiasm 
accounts for the good results. 


School Number 33. Project laboratory 
teaching is used in pharmacology. This 
program was started in 1947 and has 
been in operation since. About one-half 
of the total laboratory time is assigned 
to working out a project by a group of 
four or five students under the direction 
of a staff member. Instructors may su- 
pervise one or two such groups, while 
more experienced personnel advise as 
many as four groups. These projects are 
miniature “area” studies and great em- 
phasis is placed on the interdisciplinary 
approach to physiologic problems. The 
nature of the projects changes from year 
to year. In general, we have not tried 
to have students do original research 
problems, but rather have made it pos- 
sible for them to work within the frame- 
work of published reports. When stu- 
dents elect to go beyond the protocol 
they are encouraged to do so. However, 
priority claims in this area are un- 
speakably boring, since the medical 
schools are just now doing what progres- 
sive nursery schools began to do 30 
years ago. 


School Number 29. Insofar as phar- 
macology courses are concerned, special 
projects constitute a major part of the 
laboratory instruction, amounting to at 
least half of the laboratory time avail- 
able in this subject, depending upon the 
nature of the project. Guidance is given 
sometimes by staff members from other 
departments. This experiment, now in 
its second year, is considered to be a 


very valuable and stimulating venture in 
teaching. The projects are selected by 
the students, usually from a list pro- 
vided by the staff. As a rule three stu- 
dents participate in a single project. The 
students are given plenty of opportunity 
at the beginning to read the background 
literature pertaining to the project they 
have selected and then, in the second 
quarter of instruction, to carry out the 
investigation itself. Opportunity is also 
provided for student reports, which are 
presented partly in writing and partly 
as oral presentations before the entire 
class, who sit in judgment upon the 
quality of the work and the quality of 
the presentation. Each member of the 
staff is, in a general way, responsible for 
the 12 or 15 students conducting four or 
five projects. 


School Number 91. The pharmacology 
course given at this school differs in 
some respects from those given in other 
schools in that the emphasis in teaching 
is on the laboratory work. Long-term 
chronic experiments are employed rather 
than the short, so-called classical studies. 
This involves laboratory experiments 
that were once thought to be too difficult 
for medical students to carry out suc- 
cessfully. The results to date indicate 
that the capacity of medical students to 
carry out more or less difficult experi- 
ments is underestimated in many schools. 


School Number 14. The sophomore 
students in pharmacology were given 
about six laboratory periods in which 
they might repeat some work, initiate a 
minor research program or, in any case, 
repeat some more or less up-to-date 
techniques that were not studied in the 
laboratory. This was a success for sev- 
eral years but when the classes gradu- 
ally crept from 130 to 200 medical stu- 
dents, it became impossible to provide 
the equipment or the space to do this 
type of experiment adequately. 

School Number 22. Project teaching 
for selected students is being done in 
biochemistry and is planned for physi- 
ology. 

School Number 56. Student projects 
were abandoned for the following rea- 
sons: (1) insufficient time to do a good 
job, (2) heavy draft on staff time and 
resources and (3) relatively small pro- 
portion of students benefitted by the 
program. 

School Number 70. During the second 
half of the course, project-type, “chron- 
ic” experiments are done. These are or- 


ganized within the seminar groups and 
run for one to four weeks. These project 
groups report to the entire class at the 
end of the course. 


School Number 78. Special projects 
and experiments in the laboratory are 
being planned by biochemistry and phar- 
macology; library projects are planned 
by pharmacology. 


Student Research 

School Number 69. Adequate oppor- 
tunities are provided for students to 
pursue any interests they develop and 
particularly to engage in research of 
their choice. 


School Number 57. In the pharmacol- 
ogy department for several years, and in 
the bacteriology department for one 
year, students have been given five or 
six weeks (about 60 hours) to spend on 
a special research project of their own 
choosing. Although the time has been 
too short to accomplish much research, 
the students have learned a great deal 
about the difficulties and challenges of 
research, an appreciation of the results 
of research and a skepticism about some 
reported research. This work has been 
very well received by the students and 
many have put in time evenings and 
week-ends and have continued even af- 
ter the course was over. The staff is im- 
pressed by the feasibility of this pro- 
gram, which need not take more teaching 
time than routine work in laboratory. 
An unexpected result has been the de- 
velopment of much more consistent 
enthusiasm on the part of the teacher, 
who is as easily bored as the student by 
prescribed cookbook experiments. 


School Number 45. About 20 per cent 
of the students participate in research in 
their spare time during the school year 
and during the summer. Most of these 
are paid from research or fellowship 
funds. The program is voluntary but 
eagerly sought after by the students. 


School Number 23. In the second se- 
mester of the sophomore year, two after- 
noons a week are set aside for an indi- 
vidualized course wherein two students 
are assigned to each member of the 
faculty (the students’ choice is respected 
as far as possible). A specific research 
program is undertaken by the students 
either working individually or in pairs. 
At the conclusion of the semester, a 
program is arranged in which each stu- 
dent presents to the faculty and the 
student body the results of his work in a 
10-minute talk. Last year was the first 


students, as to the value of the program. 
However, the consensus of both groups 
is that it is basically highly desirable. 

School Number 40. The employment of 
six to eight superior students on sum- 
mer research projects in the physiology 
department is the most effective teaching 
we do but unfortunately involves too 
few students. 


School Number 78. Special research 
problems are required of all students in 
histology. 


Student Fellowships 

School Number 11. One very worth- 
while accomplishment has been the pro- 
motion of a combined medical and 
graduate training, generally on a five- 
year basis, Several of the better medical 
students are given student assistant- 
ships in the basic science departments 
after the first or second year, under 
which they do research during the sum- 
mers and take medical and graduate 
courses during the academic year. In 
many cases these people also serve as 
teaching assistants in the laboratories. 
Under this plan the student takes the 
last two years of medicine in one year, 
or the last year of medicine in two years. 
At the end of five years the student has 
earned the master of science degree in a 
basic science and the M.D. degree. Num- 
bers of the students so trained have 
become good medical teachers and re- 
search workers. They also contribute 
scientific balance and leadership when 
they enter the fields of clinical medicine. 


School Number 74. The admissions 
committee selects 12 individuals every 
year from among the applicants who 
are qualified for admission to the fresh- 
man class but who cannot be admitted 
because the class already has been filled, 
or who have all academic requirements 
but about whom the admissions commit- 
tee has some reservations. These 12 indi- 
viduals are then given the opportunity to 
work for one year as research fellows 
in anatomy, biochemistry, physiology 
and pharmacology, microbiology, pathol- 
ogy, oncology, cardiology or clinical re- 
search, They receive a salary of $50 per 
month and are admitted to the following 
freshman class unless their work is un- 
satisfactory. It is felt that this program 
serves the following purposes: 

1. It gives the fellows an opportunity 
to prove themselves worthy of admission 
to the medical school. 


be expected, there is some disagreement 
among the staff, as well as among the 
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2. It gives the fellows an opportunity 
to help in a research project, to learn 
something about experimental methods 
and to present short papers at faculty 
research seminars. 

3. It prepares a nucleus of students 
out of which frequently come the leaders 
of the freshman class and who fre- 
quently stimulate interest in the basic 
sciences among their fellow students. 

4. It provides the faculty with re- 
search assistants. 

This program has been in existence 
for five or six years. 


Faculty Advisor System 
School Number 83. Seven years ago a 
modified tutorial system was introduced 
on an experimental basis. Students of all 
four years were assigned in small groups 
of two or three to faculty members, who 
were to act as tutors. The hope was that 
the students would meet the faculty 
member in his house three or four times 
during the year and at these meetings 
problems of general medical interest 
would be discussed. The tutorials were 
not intended to be teaching sessions. The 
idea was that each student should be in 
a position to get to know at least one 
faculty member intimately and that each 
faculty member should be in a position 
to get to know several students inti- 
mately. The scheme was tried for three 
years and the students reported on it 
(report based on questionnaire sent out 
by student Hippocratic society) at the 
end of each year. Each year the report 
showed that student opinion was un- 
even. The students who met their tutor 
regularly were enthusiastic. Those who 
never met their tutor were, naturally, 
not so enthusiastic. The failure of the 
student and tutor to meet was usually 
the fault of the tutor. At the end of 
the third year the report showed the 
delinquent tutors were almost all men 
with part-time clinical appointments, 
who in committee meetings had ex- 
great enthusiasm for the scheme. 
After a trial of three years, the scheme 
was abandoned. It was the belief of the 
heads of the departments of physiology, 
pharmacology, biochemistry and bio- 
physics that the failure of the scheme 
was entirely due to the fact that it in- 
cluded men with a part-time clinical 
appointment. It was believed that the 
scheme was, in general, sound and that 
it deserved a better fate. With an in- 
crease in the number of teachers in the 
basic science departments during the 
past three years, it was believed that 


even now a similar but less ambitious 
plan (for the first two years only) would 
have a reasonable chance of success. 


School Number 65. A faculty-student 
advisor system was tried for a period of 
several years but was abandoned be- 
cause of lack of student interest. 


School Number 80. Small groups of 
students are assigned to clinical teachers 
(basic science teachers are excluded) in 
the first year for counseling. They are 
expected to spend an evening together 
several tirnes during the year to discuss 
topics related to the teaching or prac- 
tice of medicine. 


Experiments in Examinations and Grades 


School Number 83. An innovation in 
the final examination in biochemistry 
and physiology is that each question 
that appears in the written paper is set 
and graded by a faculty member who, 
during the year, was not responsible for 
the teaching of that particular aspect of 
the subject. This system is popular with 
students (especially those in the top 
one-half of the class). Faculty members 
are of the opinion that the innovation 
has been responsible for much wider 
reading on the part of the student. There 
is also evidence that students have been 
quick to realize the folly of relying solely 
on one set of notes obtained from the 
lectures of one instructor. 


School Number 69. Examinations are 
given in the various courses but students 
are not required to take them and the 
grades are not recorded. Only two for- 
mal examinations are required. The first 
of these is at the end of the second year, 
and the second at the end of the fourth 
year. In the past a comprehensive exam- 
ination was given by the school, but in 
recent years, the passing of Parts I and 
II of the examinations of the National 
Board of Medical Examiners has been 
accepted as fulfilling part of the require- 
ments for the degree. 


School Number 65. The honor system 
was operative in this medical school 
from 1913 to 1932. It was dropped at 
that time at the request of the students. 


School Number 57. For several years 
throughout the medical school, the stu- 
dents have not been given numerical 
grades but are told only which third of 
the class they are in. The belief, con- 
firmed by the students, is that this has 
lessened the competition for grades, and 
improved the student attitude toward 
learning. 
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School Number 55. No grades are given 
to the students. 


School Number 53. We are trying the 
experiment next season wherein each 
instructor will report to the committee 
on grading and promotion information 
of a persona! nature about his students 
who are not demonstrating a satisfac- 
tory degree of progress or understanding 
of his work. Such reports will include 
such things as excessive responsibilities 
at home, financial difficulties, inadequate 
reading ability, not knowing how to 
study, borderline illness, etc. The report 
form used is: 


From: 


of his work in. 


To the Committee on Grading and Promotion: 


The above named student is not demonstrating a satisfactory degree of progress or understanding 
Will you kindly contact him and see if you can help 


cant measure of the merit of teaching 
techniques. We are necessarily com- 
pelled to live within our income which 
is in fact the number of man-hours 
available. School administrations are 
more apt to use the dollar sign as a 
measure.) The continuation of this pro- 
cedure has been under intensive discus- 
sion, and opinions are mixed; no real 
agreement on the question of continu- 
ance has been available. (Again, this par- 
ticular situation is an example of a fre- 
quently encountered deficiency in edu- 
cational circles—the failure to evaluate 
realistically the cost of various teaching 


Name of Student 


Class 


us to determine the major problem? The following observations in this department may be helpful: 


In this department, this student is best known to Dr. 


Date: 


To: 
From: Committee on Grading and Promotion 
Via: Dean's Office 


School Number 49. We have tried giv- 
ing comprehensive examinations. These 
have been abandoned although they are 
still on the books and might be used 
should the faculty desire. The main fac- 
tors involved in their discontinuation 
were difficulties in setting up the exami- 
nations and correcting them as well as 
evaluating the results, all of which had 
to be done in a very short period at the 
end of the school year. The purpose of 
these examinations was to force the stu- 
dents to correlate material to which they 
had been exposed in various depart- 
ments. 


School Number 19. Oral qualifying 
examinations are given at the end of 
the second and fourth years to single 
students by a faculty group of three in- 
structors. A representative of the basic 
science faculty chairs the “senior” board 
and a representative of the clinical sci- 
ence faculty is a member of the “sopho- 
more” board. The examination lasts for 
one hour. There is general agreement 
that this procedure has some value but 
that the cost is excessive in proportion 
to the faculty effort and time. (Inci- 
dentally, the matter of cost is a signifi- 


activities in relation to the basic obliga- 
tions of teachers and investigators. Any 
teaching institute should consider in a 
detailed technical sense this basic ques- 
tion and refrain from going off the deep 
end in enthusiastic support of the pur- 
chase of the superb performance of the 
finest custom built arrangement with the 
income which barely covers the down 
payment on a jeep.) 

Several useful purposes appear to be 
served by the qualifying examination: 
it results in an extensive review by the 
student when he is in a position to make 
many correlations; this effect has a vari- 
able distribution in the class. It gives the 
instructors the opportunity of observing 
how much the student retains and can 
use; however, this point is debatable 
since the pressures of the moment may 
largely discount such evaluation. Cer- 
tain personality traits frequently appear 
and influence the subsequent adminis- 
tration of the student. The examination 
gives the instructor some idea of the re- 
quirements and standards of his col- 
leagues but it ought to be possible to 
achieve this purpose in a less laborious 
fashion. 


= 
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sciences. As I recall, it was abandoned 
after the first year. One of our prize 
students failed it, and the faculty con- 


It is probable that a large part of the 
trouble was with an improperly pre- 
pared examination. 

School Number 12. An attempt has 
been made to correlate the results of the 
state board basic science examinations 
with medical school grades. This has 
some significance in connection with the 
possibility of using postgraduation exam- 
inations in basic sciences as indications of 
performance. The results up to date 
show no correlation between medical 
school performance and basic science 
board examination grades for graduates 
of this school. One reason for such a re- 
sult might be that the course examina- 
tions are taken after a period of inten- 
sive preparation and have a bearing on 
what a student is capable of doing under 
stress, as well as indicating something 
about what he happens to know. The 
basic science board examination is taken 
by the student simply to pass the exami- 
nation because he knows that it has no 
other significance, whereas he is also 
equaily aware of the fact that course 
examination grades in the medical school 
do have significance beyond that of sim- 
ple pass and fail. 

School Number 22, No grades are given 
out until the M.D. degree is granted ex- 
cept for the lowest 10 per cent who are 
called into conference with the dean. 


Ph.D. Training Program 
Harvard Medical School 

A new course is offered for graduate 
students in the division of medical sci- 
ences at Harvard Medical School to in- 
troduce the student to the literature, 
experimental methods and fundamental 
principles associated with each of the 
basic medical sciences. The establish- 
ment of this course represents a new 
departure in the training of candidates 
for the Ph.D. degree within the division. 
Studies will center around the func- 
tional and morphological characteristics 
of cell, organs and organ systems. Each 
topic selected for study will be ap- 
proached from the various points of 
view represented by the different sci- 
ences. For example, studies on bacteria 
will include not only morphological and 


pathological aspects but also the bio- 
chemistry of bacterial metabolism and 
the pharmacology of interactions be- 
tween drugs and bacteria; studies on the 
kidney will include the comparative 
anatomy, cytology and histochemistry of 
the nephron, the biochemistry of renal 
tubular transport systems, the biophys- 
ical aspects of urine formation and the 
mode of action of pharmacological agents 
on the kidney. 

The course will be limited in scope, in 
the sense that it will not cover all of the 
topics conventionally assigned to each 
of the participating sciences. However, 
the subject matter will be treated in an 
advanced fashion and from a research 
point of view. The organization of the 
laboratory work is such as to allow time 
and facilities for experimentation using 
the varied research techniques and in- 
struments of the different fields. 

A special laboratory has been equipped 
to permit the integrated study required 
under this plan. The fact that a group 
of students, planning to do their research 
in several differert fields, will have the 
opportunity of working together for an 
academic year in the “home laboratory” 
is considered a most important feature 
of the course. 

This course will ordinarily constitute 
the entire program of study for first- 
year graduate students in the division. 
After completion of the course, the stu- 
dent may enter any one of the special 
fields to carry out his or her more ad- 
vanced studies and thesis work. Indeed, 
it is likely that the first-year student 
will choose a final field of concentration 
within the division on the basis of ex- 
perience in this course. With the ap- 
proval of the department of the major 
subject and of the program and admis- 
sion committee, honor grades in this 
course may be presented to the division 
instead of one or both collateral courses 
and/or the divisional p exami- 


‘nations which are ordinarily required of 


Ph.D. students in the division of medical 
sciences. 


University of Minnesota 


Both in the Minneapolis and Rochester 
(Mayo Foundation) divisions of the Uni- 
versity of Minnesota, systematic pro- 
grams of study for post-M.D. students 
have been in operation since about 1915. 
Programs of study leading to the M.S. 
and the Ph.D. degrees are involved and 
at the present time there are approxi- 
mately 1,000 students registered for 
graduate work in medicine at this uni- 


iz 
School Number 11. Several years ago 
we tried a comprehensive, integrated 
examination covering all of the basic 
cluded that the regular examinations in 
the various courses were to be preferred. 
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versity. Thus, our total graduate teach- 
ing program is considerably more ex- 
tensive in terms of numbers of students 
than is our undergraduate teaching pro- 
gram. With the increasing complexity of 
medical science and medical practice, 
post-M.D. training for large numbers of 
persons becomes more and more impor- 
tant. We certainly spend as much time 


ulty as a whole, and I believ 
must consider for the future 
hood that this type of teaching will have 


our medical product. 


on our graduate teaching as upon our 
undergraduate teaching, taking the fac- 
as great as, or perhaps a greater, effect ’ 
than the undergraduate teaching im- 
. provements will have in the quality of 
. 
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Appendix IV 


Agenda 


Agenda for Discussion of Content 


Note: A separate agenda was prepared for each of four groups of physiologists, four 
groups of biochemists and four groups of pharmacologists (12 agenda in all). Each 
agenda contained 10-14 questions, some of which appeared on several lists with 
slightly different wording. Instead of reproducing here all 12 lists with the questions 
in the order in which they were discussed by the delegates at the Institute, only one 
composite list is given containing all the basic questions discussed. 


A. Questions Applicable to All Three Groups 

1. What justifies requiring the med- 
ical student to learn the operation of a 
difficult apparatus? 

2. When should demonstrations re- 
place experiments performed by the 
students? 

3. Should the student be expected to 
understand the principles underlying the 
operation of a mercury manometer, a 
condenser manometer, a stimulator, an 
ECG, a transducer, etc.? 

4. To what extent should the student 
be learning “the range of normal values” 
in the laboratory? Should the laboratory 
include consideration of biological varia- 
tion? Should statistical analysis of class 
results be carried out by the staff for the 
students or by the students? 

5. What can teaching by laboratory 
projects accomplish? What is necessary 
for its success? 

6. On what basis should subjects like 
the following be apportioned between 
separate courses in physiology and bio- 
chemistry? Digestion, vitamins, inter- 
mediary metabolism, insulin and dia- 
betes, thyroid and parathyroid, energy 
metabolism, renal clearance, pH, elec- 
trolytes and body fluids, intestinal 
absorption, chemistry of muscular con- 
traction, oxidation - reduction systems. 
Ought any of these to be handled by still 
another department? 

7. What is biophysics? Is it an essen- 
tial part of the physiology course? Is it 
something medical students should 
study? If not in physiology, then where? 

8. How completely should the course 
cover the field? Is there a body of knowl- 
edge we can all agree medical students 
should learn? How rapidly does it 
change? 

9. What is the best subject to begin 
the course with? Which subjects should 


be kept for the end of the course? Is 
there some ideal progression of subjects? 
When new material is added to the 
course, what principles should be fol- 
lowed in making room for it? 

10. To what extent should the student 
be expected to learn about subdivisions 
of your subject not formally covered in 
the course? 

11. Is it important to impart to the 
student a sense of the historical devel- 
opment of your subject? 

12. Should your course be taught from 
a broad theoretical and comparative 
point of view? Should it be taught from 
an applied point of view, emphasizing 
practical applications in disease? 

13. Would it be valuable to postpone 
part of the course until the third or 
fourth year in order to make better use 
of the student's general knowledge of 
the clinic? 

14. How do you evaluate laboratory 
performance and accomplishment? 

15. How should time be distributed 
among the various aspects of the teach- 
ing program? To what extent should the 
interests of staff members determine 
this? 

16. Should third- or fourth-year stu- 
dents have another course? Who should 
teach it? Would you shorten or other- 
wise change the preclinical course if a 
later course were given? 

17. What reading should the student 
do in connection with the course? Should 
a textbook be required? Should the stu- 
dent consult monographs? Reviews? Re- 
search articles? 

18. Should the student learn clinical 
procedures in the laboratory course? 
Should laboratory experiments be chos- 
en with this in mind? 

19. Should the laboratory teaching 
emphasize experiments in man? 


‘ 
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20. Should the laboratory emphasize 
the experimental basis for the facts the 
student is expected to remember and 
the training in evaluating the type of 
evidence needed for modern physiolog- 
ical thinking? 

21. Are there subjects commonly cov- 
ered in your course which should prop- 
erly be covered in other courses instead? 
Are there subjects commonly covered in 
other courses which should properly be 
covered in your course? 

22. Should the course include consid- 
eration of experimental controls and the 
design of experiments? 

23. What should be the objectives of 
laboratory course work? 

24. Can a single laboratory course 
serve the needs of medical student, 
graduate student, dental student? 

25. What experiments can be devised 
to illustrate the principles of scientific 
methodology? 

26. What devices might be used in 
order to stimulate students to plan the 
conduct of a given experiment rather 
than to operate in cookbook fashion? 

27. What is your opinion of the rela- 
tive value of single, successive but per- 
haps unrelated experiments as con- 
trasted with a series of successive, re- 
lated experiments? 

28. Can you suggest a series of experi- 
ments which might be used to illustrate 
the continuity of scientific progress and 
development in a given field? 

29. To what extent is the laboratory 
work integrated with the lecture and 
conference subjects? 

30. Is group research on a particular 
problem desirable for student teaching? 
If so, how is this best accomplished? 

31. What do you consider to be a 
minimum ratio of students to faculty for 
the satisfactory performance of labora- 
tory work? 

32. Are medical students given the 
opportunity to learn something about 
research activities of the department? 

33. Are medical students given the 
opportunity to learn something about 
specialized instruments and their prin- 
ciples and applications? 

34. How do you evaluate the success 
of a laboratory experiment from your 
point of view? From the students’ point 
of view? 

35. Does formulation using mathe- 
matical symbols help or hinder teaching 
to medical students? 

36. Should the course aim to get 
across to the student a basis for evaluat- 
ing the evidence on which modern 


thinking in physiology is based? 

37. Should state or national board ex- 
aminations set the objectives of the 
course? 

38. To what extent should the course 
be restricted to consideration of normal 
as compared ‘*o pathological situations? 

39. Should clinical applications be re- 
ferred to throughout the course wher- 
ever possible? 

40. Should presentation of patients be 
a part of the teaching? Who should do 
it? On what basis should the patients 
be chosen? 

41. Should students examine patients 
as part of the course? Should they make 
ward rounds? Who is to teach them the 
mechanics of examination and history- 
taking? 

42. Should the course be designed to 
train medical practitioners? Medical 
scientists? Both? Neither? What? 

43. What should the course do to or 
for the medical student? 


B. Questions Ap ble to 
Pharmacologists 

1. During the pharmacology course, 
what should the medical student be 
expected to learn about prescription 
writing, compounding medications, com- 
monly used mixtures and vehicles and 
flavoring agents? 

2. Should the teacher of pharma- 
cology try to influence the student's 
response to the multiple names and 
examples of drugs which he will find 
used in the clinic and to the influence 
of the detail man? 

3. Should time be spent on new com- 
pounds whose therapeutic value is not 
yet established? On compounds of phar- 
macological interest without therapeutic 
application? On classical drugs no longer 
used in the clinic? 

4. To what extent are the side effects 
or undesirable effects in man pertinent 
to the course? How much human toxi- 
cology should the student know at the 
end of the pharmacology course? What 
attention should be given in the phar- 
macology course to the treatment of 
poisoning? 

5. Should the laboratory include con- 
sideration of biological variation, EDs0 
and the like, biological assay and dose- 
response relations? 

6. Should the laboratory include con- 
sideration of experimental controls, de- 
sign of therapeutic tests, placebos and 
the psychological aspects of medication 
by a physician? 

7. Under what circumstances should 


drugs be administered to medical stu- 
dents as a part of the teaching program? 
How about morphine and the like? 

8. Should the student be required to 
learn average doses, officially approved 
drugs, structural formulas, and physio- 
chemical properties of drugs and the 
preparations available for therapeutic 
use? 

9. How many drugs should the stu- 
dent learn about? Should he learn thor- 
oughly about just a few? What is the 
best policy toward the multiplicity of 
commercial names and examples of a 
drug group? 

10. What emphasis should be placed 
on the absorption and elimination of 
drugs? On mechanisms of degradation, 
fixation and excretion? 

11. How much therapeutics should be 
discussed in the pharmacology course? 
Should the student learn what condi- 
tions drugs are used for? Is the mech- 
anism of therapeutic action pertinent to 
the pharmacology course? 

12. What practical pharmacy should be 
included in the laboratory teaching? 

13. Should the pharmacology course 
acquaint the students with the activities 
and influence of drug companies? 


14. How much should the student 
learn about the psychological and social 
effects of alcohol, opiates and the like? 


C. Questions Applicable to Biochemists Only 

1. Should quantitative analysis per se 
be a part of the laboratory work in 
biochemistry? 

2. Should routine qualitative and 
quantitative chemical analyses, useful for 
diagnostic purposes, be taught as part of 
the biochemistry course or left for later 
years of the curriculum? ° 

3. In view of present-day interest in 
nuclear physics as applied to medicine, 
what is being done in your course in 
biochemistry to present such informa- 
tion as you deem pertinent? 

4. How much about intermediary 
metabolism is it worth-while to present 
to medical students? 

5. Should biochemistry be taught to 
medical students as a group of chemical 
techniques? As a phase of biology? As 
background for the practice of medi- 
cine? 

6. How many structural formulas 
should the student be required to learn? 
Why? 


Agenda for Discussion of Interrelationships 


The agenda dealt entirely with ques- 
tions included in the questionnaires to 
faculty members and clinical groups. 
The pre-Institute answers to some of 
these could be tabulated and are in- 
cluded in Appendix I in Tables 5, 9B, 
11, 12, 13, 14, 15A, 15B, 16A, 16B, 17, 
18, 19, 20, 21A, 21B and 25; these parts 
of the agenda will not be repeated here. 

Other questions on the agenda, al- 
though part of the original pre-Institute 
questionnaire to the delegates, have no 
representation in Appendix I because 
the answers were not amenable to tabu- 
lation. These additional questions were: 

1. Do the majority of your full-time 
faculty members in physiology, bio- 
chemistry and pharmacology favor or 
oppose placing emphasis upon clinical 
applications or aspects in teaching their 
subjects to first- and second-year med- 
ical students? 

2. Do your basic science departments 
offer to medical students any courses, 
conferences or seminars (outside of the 
regular courses in physiology, biochem- 
istry and pharmacology) dealing with 
the application of the basic sciences in 


solution of clinical problems? If so, what 
is their nature? In what year are they 
offered? Are they required or optional? 
Do members of the clinical staff par- 
ticipate in them? Have they been found 
to be useful? 

3. Does your school have any clinical 
exercises for first- or second-year stu- 
dents conducted by members of the 
clinical departments designed to corre- 
late the basic sciences with medical 
problems? If so, how are they con- 
ducted? Do the members of the basic 
science departments participate in them? 
What is their value in relation to learn- 
ing of the basic sciences? In relation to 
learning of clinical subjects? 

4. In your school, what is the average 
size of the group or class of students 
taught at one time by one experienced 
instructor in: medicine at the bedside 
(analogous to laboratory work), surgery 
at the bedside (analogous to laboratory 
work), pharmacology laboratory, bio- 
— laboratory, physiology labora- 
tory 

5. (a) If possible, please estimate the 
number of professional physiologists, 


biochemists and pharmacologists that are 
attached to clinical departments on re- 
search grants, special projects or special 
teaching ventures. 

(b) Of these, how many have “cour- 
tesy” and/or “working” appointments in 
physiology, biochemistry and pharma- 
cology? 

(c) Do they teach in the departments 
of physiology, biochemistry and phar- 
macology? 

(d) Do their activities in the clinical 
departments (1) help or hinder inte- 
gration of the basic medical sciences 
with clinical medicine? (2) increase or 
decrease the consulting duties of the 
basic medical science faculty? (3) make 
it more difficult or less difficult to re- 
cruit personnel for teaching and re- 
search in the departments of physiology, 
biochemistry and pharmacology? 

(e) Does the basic medical science 
faculty have any voice in their selec- 
tion? 

6. To what extent do your department 
members act as consultants, unofficially 
and informally, for research done in 
other departments (preclinical or clini- 
cal) with regard to (a) plan, (b) 
methods, (c) criticism of manuscripts, 


(d) school committees on fluid research 
fund, institutional grants, research fel- 
lowship committees, (e) joint seminars, 
(f) clinical research conferences and 
(g) other. 

7. To what extent do responsibilities 
to the community and medicine in gen- 
eral involve the three departments in 
your school by such functions as: popu- 
lar lectures to laymen, drives for chari- 
table organizations, alumni meetings, 
extramural courses, lectures to medical 
societies or groups of practitioners, etc. 

8. What “service” functions does the 
school assign to (or expect of) the three 
departments, formally or informally? 
Include such functions as supervision of 
the machine shop, electronic shop or the 
photography department for the medical 
school as a whole, the care of animals, 
histologic or chemical work for all de- 
partments, library advice and adminis- 
tration, teaching of statistics, help with 
statistical problems, etc. 

9. How is the teaching of biophysics 
or its equivalent now accomplished in 
your school? Is it a separate department 
or is it combined, formally or informally, 
with physiology, biochemistry or phar- 
macology? How are “service” functions 
of biophysics achieved? 


Agenda for Discussion of Teachers Problems 


A. Characteristics of Good Teachers 

1. It has been stated that the out- 
standing desirable attribute of a good 
teacher is one of critical competence in 
his field. What is the group’s under- 
standing of the term “critical compe- 
tence?” 

2. Are other attributes important? 
Which? 


B. Recruitment and Selection of Teachers 

1. Is there a shortage of good teachers? 
(See Table 22.) 

2. Are our present methods of re- 
cruitment and selection inadequate? 
What are they? 

3. Is it desirable to have a statement 
of program or teaching career descrip- 
tion for use in recruitment? 

4. Should not this statement include 
the fact that the academic environment 
is the place where one interested in 
medical research can conduct his life’s 
work? 

5. To what degree can recruitment be 
encouraged by visits to various under- 
graduate institutions by presidents of 
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universities which have medical schools, 
by medical school deans, medical school 
teachers of biochemistry, physiology and 
pharmacology, or by explicit statement 
to medical or graduate students? 

6. Should recruitment be encouraged 
from prospective M.D.’s by offering a 
graduate course leading to combined 
M.D.-Ph.D. degree, into which better 
students would be attracted? 

7. Can recruitment be encouraged 
from M.D. and Ph.D. graduates by: 

(a) Possible selection or recruitment 
after one year of internship? 

(b) Two-year “scientific internship,” 
either following or preceding hospital 
internship? 

(c) Selection from Ph.D. graduates 
who have been “screened” for ability 
and encouraged to participate in teach- 
ing during graduate days? 

(d) Possible stimulation of interest 
in M.D. candidates in teaching by their 
participation in teaching during their 
third and fourth years, both in the basic 
and clinic disciplines? (See Table 44.) 


8. What are the most desirable teach- 
ing reward? (See Table 27.) 


9. What faculty salary scales are de- 
sirable at the present time (See tables 
31 through 33.) 


10. Should salary scales for individ- 
uals with M.D. training be higher than 
those with Ph.D. training? 


C. Training of Teachers 
1. In view of the characteristics de- 
sirable in good teachers, what types of 


training should be included for teach- 
ers? 


(a) Formalized course in_ critical 
analysis of biochemistry, physiology and 
pharmacology; e.g., methodology, signifi- 
eance of data, concept and theory 
formation and validation, and relation 
to the techniques and the theories of 
other sciences? 


(b) Critical analysis in the form of a 
faculty interdepartmental seminar, 
rather than a formal course? 


(c) Development of the ability to pro- 
mote critical thinking in students? 


(d) Faculty and student seminars 
dealing, e.g., with a comparative study 
of the role of theory vs. 
and/or clinical observations? 


(1) Possible importance and need 
in the medical curriculum for 
a course or seminar in phil- 
osophy or logic of science or 
scientific methodology and 
thought for (a) faculty and 
(b) students. 

(2) If desirable, where in the 
curriculum? 

2. Are courses in how to teach of 
significance or importance? (See Tables 
45 through 49.) 

3. Academic training: 

(a) Ph.D., M.D. or combined degree? 
(See Tables 23B and 24.) 

(b) Integrated teacher or specialist? 

(c) Clinical orientation of Ph.D. 

(d) Basic science training for M.D.’s 
who will select teaching and/or a re- 
search career. 

4. Teachers’ training program 

(a) Within the pore 

(1) Prospective M.D. graduates 
as teaching assistants. 

(2) Prospective Ph.D. graduates 
as teaching assistants. 

5. Recommendations for mechanisms: 

(a) Interim teaching appointments. 

(b) Postdoctoral teaching appoint- 

ments. 

(c) How to support? 


D. Other Topics Suggested by Delegates 


Agenda for Discussions of Teaching and Learning Techniques 


A. Laboratory Exercises 

1. Aims of laboratory work and their 
attainment (see ratings, Table 8). 

Question 1: Do these imply that we 
consider the best laboratory exercises 
to be those in which students gain ex- 
perience in the use of the scientific 
method—with all this implies—as em- 
ployed in the basic medical sciences? 

Question 2: Does this mean that we 
should, in the laboratory, do fewer ex- 
periments and do them better—even if 
some experiments usually done have to 
be left out? Is it implied that new lab- 
oratory exercises need not necessarily 
be included when new fields develop in 
these sciences? 

Question 3: Does this mean that 
many experiments could be assigned as 
small research projects rather than as 
illustrations of facts? Or are there other 
ways of making them experienced in 
the use of the scientific method? If so, 
what? 

Question 4: Since the research 
proach involves setting up Sepaiianes 


to be tested by experiment, should stu- 
dents participate in hypothesis formula- 
tion before doing the testing? Can this 
be done within a set exercise? Or does 
it require a more flexible organization 
of the student laboratory? 

Question 5: Is “project teaching” in 
the student laboratory desirable? If so, 
what are the conditions necessary for its 
success? Can its desirable features be 
acquired by other procedures? 

2. Role of the instructor (see opinion, 
Table 58). 

Question 6: Does this reflect concern 
over completing day’s assignment? Over 
avoiding wasting students’ time? Does it 
imply lack of confidence in value of let- 
ting students wrestle with difficulties? 

Question 7: How can the instructor 
best contribute to making the exercise 
an experience in the use of the scien- 
tific method for the students? 

Question 8: What can the instructor 
do to create, in the laboratory, the emo- 
tional tone most conducive to best stu- 
dent work? How should he behave 


relative to the extremes of: authori- 
tarianism vs. permissiveness, immediacy 
vs. aloofness, tense attitude vs. relaxed 
attitude? 


3. Nature of written laboratory re- 
ports (see Table 59). 

Question 9: In the light of the dis- 
cussion on laboratory work to this point, 
what type of reports, if any, should be 
required? 

4. Conferences on laboratory work 
(see Table 63). 

Question 10: In the light of the dis- 
cussion, how should conferences con- 
cerning laboratory work be conducted? 
In appropriate topics, should it approxi- 
mate presentation by the students of 
scientific papers? Can performance in 
conferences be graded without signifi- 
cantly impairing its usefulness in other 
respects; e.g., freedom of discussion, 
questions, revealing 


5. Evaluation of laboratory work (see 
Table 64, B-3). 

Question 11: Just what aspect or as- 
pects of the students’ performance in 
the laboratory part of the course should 
we attempt to evaluate as a part of the 
total course grade? Knowledge of sub- 
ject matter? Mastery of techniques? 
Competence in use of scientific method? 
Attitudes? Other? How can the appro- 
priate aspects best be evaluated? Can 
individual student performance be eval- 
uated where work is done in groups? 


6. Interschool laboratory manual (see 
Table 61). 

Question 12: Does this positive an- 
swer justify a recommendation to the 
Institute that it suggest to the AAMC, 
the American Physiological Society, the 
American Society of Biological Chem- 
ists, the American Society of Pharma- 
cology and Experimental Therapeutics, 
or other appropriate groups, the ap- 
pointment of suitable committees to pre- 
pare and publish laboratory manuals? 


B. Lectures 


1, Aims of lectures (see ratings, 
Table 6). 

Question 13: Do these findings mean 
that we believe lectures should be so 
designed as to develop student capacity 
to use the knowledge acquired in the 
course in approach to problems pre- 
sented in further study of the particu- 
lar science and in clinical medicine, even 

if this means presentation of fewer 
facts? If so, how can this best be done? 


2.. Techniques used in lectures (see 
ratings, Table 53). 

Question 14: In the light of the dis- 
cussion on the previous question, what 
appears to be the value of these pro- 
cedures, or those which you might sug- 


gest, in contributing to fulfilling aims - 


of the lectures? 


3. Training younger staff in lecturing 
(see Table 49). 

Question 15: Do these procedures im- 
prove instructors’ lectures? Are there 
other procedures of value for this pur 
pose? 


C. Student Conferences 


1. Value relative to time allotted (see 
ratings, Table 50). 

Question 16: In view of these ratings, 
should more time be devoted to student 
conferences? 


2. Aims of conferences (see ratings, 
Table 7). 

Question 17: What are the best means 
of achieving these aims? Presentation of 
problems (quantitative?) for solution? 
Case reports for analysis? Other? Role 
of instructor? 

Question 18: Does grading of student 
performance in conferences significantly 
interfere with achievement of their 
other purposes? (Note: chairmen report 
extensive use of conference performance 
in determining laboratory grade.) 

Question 19: Do the aims of lecture 
conferences and laboratory conferences 
differ sufficiently to make it wise to con- 
duct them separately? 


D. Examination and Grades 


1. Purposes of examinations. 

Question 20: What is the relative im- 
portance of examinations as means of 
stimulating students, setting goals for 
students, judging their performance, and 
testing teaching success? Can all these 
purposes be achieved by one series of 
examinations? Or should examinations 
be differentiated for various purposes? 


2. Types of examinations (see Table 
64, B-2). 

Question 21: In the light of the dis- 
cussion of the purpose of examinations, 
how can examination procedures be im- 
proved? 

3. Conformity of medical school prac- 
tices to recommendation of experts in 
educational practice? 

Delegates’ reports show that 17 schools 
had made such efforts, 38 had not; of 


BE 


the latter, eight colleges expressed vary- 
ing degrees of antipathy to this ap- 
proach. 


Question 22: Could medical schools 


profitably consult students of educa- 
tional practice at the elementary and 
secondary level for assistance in formu- 
lation and grading of examinations? If 
so, in respect to what problems? 


E. Controlled Experiments in Medical Education 
and their Evaluation (see Table 65) 


1. Formation and evaluation of ex- 
periments. 

Question 23: What are the major re- 
quisites of a good “controlled experi- 
ment in medical education?” Can the 
experience of students in elementary 
and secondary education aid in formu- 
lation of such experiments? 

Question 24: In what way or ways can 
adequate controls be set up as part of 
such experiments? 

Question 25: How urgent is further 
experimentation of this type? 

Question 26: Is the prospect of formu- 
lating a criterion or group of criteria for 


evaluation sufficiently good to warrant 
encouragement of controlled experimen- 
tation in medical education? Or is the 
common-sense judgment of experienced 
teachers the best we can do? 

2. Effects of teaching experiments on 
student attitudes, etc. (see Table 65F). 

Question 27: What changes in students 
deserve evaluation in such experiments? 


F. Student Environment (see Table 66) 


Question 28: In order that students 
may have the benefit of the knowledge, 
wisdom and friendly interest of the 
staff, is it profitable to supplement con- 
tact in class and in spontaneous informal 
situations by some planned mechanism 
or procedures? If so, in what way? 

Question 29: Is such an organization 
preferable to handling of these matters 
by the dean’s office or by a purely fac- 
ulty committee? 

Question 30: In what ways can the 
faculty contribute to creation of an at- 
mosphere in which students can best 
learn and grow into mature and effec- 
tive physicians and human beings? 
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